
· WARZYN--
1- .. ·-·. 

, .... 

I .. '' 
• ~. I 

' .- ' ' 

.•' . 
. . ··.I< 7 .· 

. '· 

. .. ' ... . . 
us . ' 

, -. • ~.· .. •· llliltiHijj~jHlDtii~iUiD . ··. ·.··.· · ··· 

I 
I 

-·. ·· . Technical Memorandum·· . .. -Phase II·_ 
-- ·· · P_roject No. 60251-. - - . ·. . :. - _ · : _ Volume .1 of.5 : .· 

· · · · -· · -: · ·_ Techniccd-Memorandum ·- -

. 1' . . 
-'I 
I
. . 

. . . 
: .. ' ... 

' - ' 

. I :. 

'1.·-· 

-1. 
I 

·I-
I 
·I. 
1·: ·, ... _.·- - . ' 

.. I .. -- ·. -. 
. - '. .; . ~. 

. ' 

1-.' 
I I . ·. 

. . 

.. . _ .. - · -A·cs NPLSite -_- _ 
Griffit.h, l'ndi.ana . -

. , 

. . ' 

I . . · · ~ · - · : · · :- .Prepared for: •· . 

. . Steering. Committee 
. _ ACS PRP.Group . 

: . ~ 

_ _ _ .. _ ··Prepared by: . 
. - · · . ·. ·- :Vfarzyn Erigine~ring Inc .. -

- ·· · · Chicago; Illinois 

•' 

. ' ' 

' .. 

." : · · October 1990. · 



I' 

I· 

.I 
I 
1. 
I 

--I 
I. 

I~ . 

I 
I 
1.' .· 
I 
I. 

.·' ' 

I 
I· 

·I: 
I. 

\ . 

· PHASE II TECHNICAL MEMORANDUM- -
AMERICAN CHEMICAL SERVICES NPL SITE 

: . GRIFFITH, INpiA~A . . 

October 19,1990 ' .. -

'~ . / .. 

·.Page 

-1.0 INTRODUCI10N : .. ·.: ..• .' .. · ............ : ....... :; ............... ;.:: .. : .............. :.: ................. ~ ............... l -1 

. \ 

. 2.0 

·.·· 

1.1 · Puq)~se of Report .......... -................. :.: ... ; ... : ........... ~ ...... : .. : ......... ,:······ .... ; ..... ~ ........ 1-l 
1.2 · Organization of Phase·II Technical Memo~andum .......... : ........ _ .. ~ ........ ; .......... r-2 · 
1.3 Organization of Draft RI Report ................. ; .. : ...... ; ........ , ......... ~ .. :.: ....... · ........ : .. 1-3 · 

·1.4 Site Background : ............................................................... ~.: ......................... : ....... 1-3 
' • .' • ' r ' ' • ' •' 'I ' 

' ··' 

. 1.4.1 · Site Description ..............•... ; •.......... :~.~---~·············: ... , .. -. .-......... : .......... : ..... 1-3 : 
1.4~2 .. Site History ~··········; ... :.· ...... ~:.::: ..... :.: .... ~:· .. _ ........ :: .. : .......... : ... :., . .-...... .' ........• 1-4 

. . . . . . . . ., . ) 

· 1.4.2.1 History of Site Operatioris .......... :.:: .................. .-..... ~ ..... : ......... 1-S 
1.42.2 History of Site Disposal Practices ........... :: ........... : ... : ............ 1-7. 

-1.4.3 . Previous Investigations' .. : .... , .. : .... ;: .. ~.: ....•. : .•....... : ....... : .......................... l-9 
. . . . . . ' . . 

I' o • 

INVESTIGATION .METIIODOLOGIES ., ... : ...... ou ••••• .-•••••••• ~ •••••••••••••••• ; ••••••••••••••••• 2~ 1 

. 2.1 . Geophysi~al Methods-..•................... _ •. ;~··········: .. : ... : ........................................... : .. 2-1 
2.2 Moiritoring Devic~ Installation.: ..... ; .................... : ........ ~················ ..................... 2-3 

2.3 

• • • • • • • 1 .. ' • 

2.2.1' 
2.2.2 

''2.2.3 
2.2.4 
2.2.5 

Upper Aquifer Monitoring Wells ....... ; ........... ; .. ; .. : ................ : .... ~ .. : ... 2-3 
Lower Aquifer Monitoring Wells .... : .... ;:.;·._ .... : ......... ; ........... : .............. 2-4 · 
Piezometers ...... :.: ... : ... : ....... : ..................... : .... : .......... ; ............ , ......... : ...... 2-5 
Leach~te ·Monitoring Wells ........... : ..... ~ ... ·~-~~ .. -............... -...... ~: ..... : ........ 2-6 
.Staff 9ages .... ,.' .... :.:·~···~···: .. ; ... _. ... ; ... _ ..... ; ... ~_ ............. _._ .. _ .... ~ ........ _. ............. ., ... 2-6 

' . 

Soifahd Waste Samplin& Pro~edures·-: .... :.: ... : .. ; ....................... ; .. : ...... ~ .. ~ ... ::.: ... 2-6 · 
' . 

2.3.1 Soil Area Sampling (SA) ................. ~ ...... : .. : .... !.~~ .... : ........ : .......... : ......... :.2-6 · 
2.3.2 Auger ·Probes (AP) .... · .......... ~ ...... : ...... ;; ........... :: ........ ; ..... ~.~ ...... : .. , .......... 2-7. 
2.3.3 Soil Botings {SB)-................ : ........................ ::.:.: .... ; ........... ;: .................. 2-8 
2.3.4 _ Test Pit Excavations (TP) .......... ~.: .... ; ....... ; ...... _ ................ ~ ........ , .. : .... : .. ~-8 

·-j-



I 1-
1.· . Table of Contents (continued) 

I. 2.4 · Surface Water/Sediment Sampling (SW /SD) ............... :.: ........ ~ ... :~ .... ; ........... 2~9 
2.5 Aquifer Sampling ................ ~~.:._ ...... ~ ................ : ......... ~: ..... ~ ..... ; ........ ~ .. : ...•.. : .. ~ ....... 2-11 

- . 

-I-
2.5-.1 ·Aquifer Matrix Sampling (AM) ......... .' .. ; ......... : .. : .................. _: ............. 2-11 . 
2.5.2 . Confining Layer Sampling ..................... :-............. ; ................ : ............... 2:-11-

·2.5.3 ·_·Baildown Tests ................................................... -................................ ~· ... 2~12 

1: 2.6 · · -Groundwater Sampling ...• ~ .. _ .... : ....... : .. , ........ !u-~ •••••• · ......... :;; ...... : .......................... 2-13 
.. . -~ . 

I: 
-I 

· 2.6.1 . Tracer Investigation ............... _ ... : ..................... : ...... :~ ........ ~ .. ·~···········~····2;.13 
· 2.6.2 · Field Parameter.Testing ....... : .............. ~ ... .-... _; .... ~.-.. ;; •............. ; ............ : .. 2-14 
2.6.3 -. · Monitorip.g Well Sampling (GW).~ .......................................... :, ...... ::.2-14 
2.6.4 ._ ·Leachate Samplillg (LW) .:.~, ........ :._ ... ~ ...... ~ ......... : .................... ~ ....•.... : .. 2~ 15 
2.6.5 - Private Well Sampling (PW) ............................................... ;-............ :.2-16 · 

' .• ~ • • I • - ' 

--1 
~.0 FIE~D OBSERVATIONS ........................ ; .... ~ ... ;-............... : .. ; ........ : .. ,; ........ : .. : ............ ,.3-t 

_ 3.1 . Introduction ..... ; ......... ~.; ....... :.:-.: ........... :.; ............. : ............. : .. : .......... -.: .. : ........... -.... :3-1 

I 3.2 . Landfill lnvestigation .... : ...... .-..................................... _.~·-· ... : .......... ; .... :·.-........ ~ .. ~ ...... 3-2 
33 Surfi~ial Sampling ... : .. _ .. ~ ... : .......... : ... : .... ~.: .............. ~··············;·•·······:···:·.-··•·········•····3-2 

1: 3.3.1 · ·Forme~-.Inciilerator·Area.:.:.: .............. : ............. .-.' ....... : .. .' ................. .-..... 3~2 
3.3.2 Kapica Drum Recycling Area:.: ................ ;· .......... · ........................... ~:.J-2 
3.3.3. _ Surface Water Drainage Areas ..... : ............................ ~ ....... ; ..... , .......... 3-3 

I 3.4- 'Buried ·waste Investigation .............. ~ ........... ~ ................ ;.-: .... .-.. : ...... , ............ ; ... ::.3-4 . 
·, • : • : • - • ~ : • c : • 

I 3.4.1 . - On.:Site Containment Ar_ea ............. ~'.' ..... ; ........ .-; ............. ,.:,. ............... : .. 3-4 

I.-' . ' 

· . -3.4~1.1 Phase I Investigation. ........................ ;-......... ~~ ...... ~ ...... : ........ : .. :.3~5-
: 3.4.1.2 · Phase II Investigati_on ....... ~ .. ~ .............. ,:~·._ ...... : ..... : .. .-..... , ........... 3-8 

.I·-

1-: 

3.4.2 .· Still Bottoms AJ:ea .......... .-........... : .... ; ....... ; ........ : .................. ~ ..... , ........... 3-9 · 

3.4.2.1 Ph~e I Investigation.~ ...... ~.! ................. ~ •••• : •••••••••••••••• : ............. J-9 .. 
3.4.2.2 · Phase II Investigation ~ .... : .................... : .......... : .......•.... .' ....... '. ... 3: 11 

3.4.3 Treatment Lagoon Area ........ : ............. : .......................... ~ .......... , .......... 3-ll · 

I 
. . r 

· .· 3.4.3.1 Phase I Investigation. ..... ~ .................................. : ...................... 3-12 
· 3:4.3.2 ·Phase II Investigation ....... : .... ~ ......... , ......... : •.... ; ............... : ...... .3-:-13 

·-I·<. 3.4.4 Fire Pond Are~ .~~ .•.. ~ ............... : ....................... ~: ... : ..... ~ .......................... 3~14 . ~ . . . 

'I:. · 3.4.4.1 -The Fire Pond· ............ :.;~ ...... : ...... ~ ... .-.............. ~ ............. : ........ :.:.3-14 
3.4.4.2' Afea West of Fire Pond .. _ .. : .. _ ........ ~ ..... .' ...... :: ......... , .................. 3~ 14 

. ~. . 

1- o.ii-



1: 

·.1:. 
I. 
1: 

-I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I. 
I· 
I 
1-

,. 

. Table of Contents (continued) 

3.4.5 Off-Site Containment arid Kapica Area .. ~ .. · ........... ;;: ... : .... : .......... : ..... 3-15 -~ · 

3.4.5.1 Phase I lnvestigation ............... -.............•. ~ ....•........... : .... ;.~ .. -; ...... 3-: 16 
· 3.4.5.2 J>hase II Investigation ............. · ...... ; ....... ;.:.~ ......... ~ .................... 3-18 

' ,· . ' 

, List of Tables 

Table-
·1-i. Summary of Data ~Collected During RI 
1-2 DisposalPractices by ACS . 

· ·. 1 ~3 . ~vent Chronology 
. ' ' 

2-1 Su~ary of Well Construction Details 
2-2 _Summary of Laboratory-Physical Soil Analysis 
2-3 Suininary of W~ll DeveloprrieJ?-t Data .. 

... 2-4 Suinmary-ofAquifetTest ResultS · 
· 2-5 Water Levels and ElevationS · 
'2-6 · Summary of-Private-Wells in the ACS Site Vicinity 

List ·or Fi21Jres 

· Figure· _ . 
. 1-1 . Site Lo'cation Map 

. ·' 

1-2 Waste Burial Areas 

_ 2-1 Soil Boring, Auger Probe, and-Test Pit Locations (()n-Site) 
2-2 · Soil Boring,_ Auger Probe, and Test Pit Locatio~ (Off-Site)- . . 
2-3 Monitoring Well~ Aquifer Matrix Sampling, Leachate Well, Piezometer, and 

Staff Gage Locatiop.s . · . . . · .·· . · -- · .· - · · .. . · ., 
2-4 Surface Water and Sediment Sa.p1plingLocation.S · · - · .· 
2-5 Tr:acer Research Groundwater Sampling J>oin.ts 
2-6 ·Summary of Results of Tracer Research Investigation 
·2-7 · Private Well Loca~ion ·.Map · · ' , · 

-, 

-iii-



1: 
I.·_· 

··I 
I-
I' 
I. 

I 
1-

··1 
I 
I 
I 
I 
I·: 
I· 
I 
I 
I 
I 

- .. 
. '' 

. . . 

·. Table of Contents _(con.tinuedl .· .' 

List of Appendices . 

Appendix 
A . Aerial Photographs ';. 

· B · Envirorrinental Audit of ACS 
C Geophysical Investigation Dat(l . . . . . . 
D Borings Logs for Soil Borings, Monitoring Wells; and-Leachate Wt;lls 
'E· Morutoring Well a~d Leachate Well Constructi.onDetails 
· F · . · Geotechnical' Analysis Results · 
· G · Auger Probe Tables 

J-1 Test Pit Logs _ .. 
I Aquifer Test Results 
J · Tracer Research Investigation · 
K Field Para111eter Results 

· L . · Private Well Logs 
M Precipitation· Records for Griffith, Indiana . 
N Wetlands Investigation · · 
0 · · Grpundwater Elevation Maps · 
P Groundwater and Surface Water Hydrographs 

· Q AnalytiC.al Data in Sample Number O:rder . 
Q-1 Leachate Results · 

.· Q-2 Soil Area Results 
Q-3 Surface Water Results 
Q-4 Sediment ResultS ~­
Q-:5 Test Pit Results 

, · Q-6 ' Soil Boring Results 
Q-7 · Waste Sample Results. 

· Q-'8 · Groundwater Results 
. Q-9 .. · Private Well Results. . . 

· · Q-10 Field Quality Control Sample Results 

R Summary Tables of Analyticaf Data . 
R-1 Leachate Results 

.·R-2 Soil Area Results 
R-3 · Surface Wat~r Results ~ 
R-4 Sediment Results 
R-5 Test Pit ResultS. 
R-6 . Soil Boring Results· 

. R-7 Waste Sample Results . 
R-8· Groundwater ResultS 
R-9 Private Well ResUlts 

- iv-



1 



I 
I· 
.I 
I 
I 
1 .. 
I·,. 

I '~ 

1:· 

I 
I· 
1 .. ~ 

:I ... 
il> 

I 
I 
I· 
I~ 

SECTIOr-Jl 
·.INTRODUCTION 

1.1 · .. PURPOSE·QF REPORT 

This Remedial I~vestigation (Rifwas performed to provide the data necessary for 
the coinpletion_of a Feasibili~y Study _(FS) whic4 ~II identify,.evaluate,and 
·prepare conceptual desigJ;l.S for remedial alternatives at the American Chemical 
Service~ (ACS) ~ite. ·The· RI data_ collection activities. were designed to meet the : . 
following objectives. · · · 

. •. 

. To determine if the ACS Site poses a risk to public health, welfare, orthe . 
· environment; . - · ·· 

·To. confirm or d~ny. expected locations of hazardous substances on the. 
site; . .. · . · . . . · ·~ . • . . ·· . . . . · · · · . · ·· · . 

To evaluate loeations ot su~pected corttanlina,tion on the 'site; 

To. d~·teqni~e the ext~nt and chanicter of hazardous ··an~/or toxic 
materials present at the site, ind~ding the horizontal ap.g vertical ' 
dist~ibution of potential sources of contamination; · . . · · . ·. · 

· · To determine the physiCal ·and chemical. properties of ·each identified 
source. area containing hazardous and/or toXic materials; . . ... 

To determine. the nature and extent • of actual and potential release!; from 
source areas; 

· To characterize the known. ~~d potential pathways for ·releas~ ·of 
contaminants from so~uce areas; Characterization· of pathways include,s 
evaluation. of physical •properti~s governing transport within give~ 

· pathways; and . · · . · 

To deter-mine and document the type, extent,~_and magnitude of 
7 

_ contamination of media by' hazardous substance.s, as necessary, to a.Ssess 
... endangerment to human health and the environment and to perform a 

FS. . ' 

·~. ,, 

I .. ~ 
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The Final Work Plin-for the-ACS 'Site defin~d 1l taskS to be completed 'during. 

._the RI: . 

Task 1 ·- Problem· Defirution 
Task 2 .. Hydrogeologic Investigation .. 

. Task 3 - Near Surface Contamination Investigation_ 
Task 4 - Phase llSite Characterization 
Task 5- Feasibility Study Testing· 
Task 6- Data Validation- · · · .. 
Task 7 - Contaminant Pathway and Trans pori Evaluation 

· -' Task 8 ~ End::mgermerit Assessment · 
Task 9 - Remedial Investigation Report ; · 
Task_ 10 - Coinmunity Relations Support _ 
Task 1 t- Quality Assurance · · 

··, · Task 12- Technical Manageme_nt 

Subsequent to the approval of the Final Work ·Plan; a Supplementhl Work ~hi.n 
for t}Je Phase 1r Remedial Investigation and a Su_pplemental 'Technkal 

Investigation were developed and approved. 

The scope of work for T;;tSk 1 was· addressed through the· submittal of Technical . 
, . . . 

Memoranda and wi).l be completed ~th submittal of the Draft RI Report. No 
work was. required under Task 5 and Task_ 10.. The submittal of the Draft RI 

Report will complete the ·scope of work for the remaining tasks, with the 
except~on of Task 9. Task 9 willbe complete with. the submittalof the Final RI 

. Report. · · . · · · • ·· · · 
., 

The types· of. data· collection activities perfor~ed during- the Rl, · aiJd the. 
·presentation of. the data obtained, are ·sumril~ed in Table 1-1. · · · · 

'• ' r ' -' ' ' ' ' -· ••• ' J ', ' ' ' • ' < 

1.2 ORGANIZATION OF PHASE II TECHNICAL MEMORANDUM . . 
, '.• • I' •' 1 • ' 

This technical memoranduni presents the data collection activities ·peiformed 

during the RI and the actual data collected. It is excerpted from the planned 

. Draft RI Repoti and is comprised of Sections 1-3 of the Draft RI Reportwith 

applicable figures, tab~es;_and appendices. Th~ planned organization of the. Draft· 
RI Report is pres~Iited in the following section. . . 

. ' . ' . 
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SECTION! Phase II Tec':hnical Memorand~m 
_ ACS NPL Site; Griffith,Jndiaria-

- -_ ·o:tober 1:.8~ 

(-' 

1.3 :bRGANlzA TION OF DRAFT RI REPORT - _ _ 

The plaiined organizatio-n of the-Draft RI Report is as follows. The. r~port will be 

comprised of"'S volumes. The vohimes may be 'referenc'ed by- their -respe-ctive. 
.: I - . : ' . . . . : . .., ~ . '> ••. . : • - • 

contents which will be as follows: __ 

V()lumel. 
Volume If,,--
Vohunem 
' ' 

Volume IV-
Volume V 

I • > , • ' 

Draft RI Text with Tables ·and Figures 
Appendices A 7 H · -
App~ndices I - P 

_ AppendixQ 
_ Appendix_-R 

The Draft- RI Report descr~bes -.the p~rformance ·and Jindings _of the RI. _Data 

: -collected prior. to th~ i~tiation-_of -the RI is consid~red, h~weve~, the majoritY of - -
the analysi~ of site conditio~ relies on. data collected--as pari of the RI; -

_ In addition .to a description o( the purpose of the Rland the report organization, 

S~ction l of the Draft RI Report proyides a summary of the Site history, including 
-- sit~ operations and previous Jnvestig~tio,ns ~nd _is pased on do~umentatiori , 

'Submitted to EPA by ACS, personal interviews by Warzyn ~d- other field 'notes. , 

Section 2-presents t~e.· detail~ of the field procedures 'used t~ collect the data. -

:Se.cti9ri 3' describes the field :obserVations in narrative form to provide the_ 
c~nceptuai approach. and logical ~sequence 'followed during the twQ~phas~d 
investigation. Section-4 contains a detaiied characterization of the setting' of the • · 

-.site, in~luqing topog·raphy, geo:logy, _hyd_rology, and hydrogeology;- Section 5 --­
provides a ·<lescriptio~, of the::natu,re and extent ofcontamir1ation in the media _ 
across the site. Section 6 provides a discussion -of Coritaminimt Fate and __ 
Migration an~ Section 7 preseqts the Endangerment Ass,e~sme~t .. -_ - -

. '· ' . , . . ,· ., . . ' 

' 1.4 SITE BACKGROUND· ' 
,_·. 

·... '·. 

1.4.1 Site Description _ . -

The _American Ch~J)lical Services (ACS) NPL,Site (Site) is located at 420 South 

Colfax Aveilu'e i~ Gdffith, Indiana. , The Sitejs loca~ed in the -northeast one-

---
,- .· 

\. ·.-

.. ·_. 
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quarter of. the southeast one-quarter, Section 2, .Township. 35 North; Range ·9-. 
. West, Lake County,.Indiana (Figure l-1) .. : ;\}though the;.Site ,name is- ACS, the -

United· States EriVironmental Protection Agency (U;s. EPA) h~ d_efin~d the Site, -

as i~cl~ding 'the Acs pr~perty · ( 19, acr~s) U1e PazJl!ey Coi]>oration p~operty (2 
acres; formerly -Kapi·ca- Drum,' Inc.). a'i:1d the inactive portion of the Griffi_th 
Muri.iclpal Landfill (about 15 acres).·. . - . . - . 

- ~ - . 

She :area5 of probable waste -d~sposal have been :identified ~t- the Site, based on 
. . ·. ..· •: ·, ... · . l 

p~elin#ri~uyreports and the ,review of aerial photographs. These six- areas ~_ave· 
beeQ. asSigned the following designatiollSby U.S. EPA and ·.Acs managemen~: the 
On-Site Contaimm~nt. Area,. the _Still. B~ttoms _Are~ Tre~iment- I...agoqn: # 1,. the 

Off-:Site Con~nment Area, the Kapica/Pazmey J\rea:, arid. the Griffith- Municipal-
- Landfill. -These designations will_ be u·sed thr~ughol!t this report t~ facilitat~ 

disctissions aboufihe·Site·~ 'Ibe location or' each area is illus_trated inFigur~ i-2 .. 
. . ' . _.. '. ,, ·,, , . ' -

1.4.2 Site History 

As des~oed in the prevjous section, the Site consists of ACS, the inactive' portion 
of the Griffith Mumcipaf Landfill; and the .Paimey Coi]>oration property (Kapica· 

· Ar~a). -ACS is ~n -active solvent· recovery and cherriical ~aimfacturlng :facility 
ope~at~g uride~ RCRA Part' B Int~rim Sta~s. The _Griffith Mufl!cipal Landfill is -
an active solid_ waste-facility. Pazmey COI]>O~ation 'is ~o longer in .operation. 

. '. ·, . . ' - ' . : . 
. ·', ' .. : 

--The. following sections ~umma~ize ·ihe:history. of the Site's op~rations,. as. 
described in a~ailable historical_docume~~:: Par1.i~Iar docu~enis and res~~rc,es. 
.used,tO. construct th~ Site history include: aerial photos (Appendix A), -"'riitial Site 
EvaJuation (Site H)O) Americ~ Ch~mical SerVice; Griffith, Indiana", Camp 

· Dresser & .M~Kee Inc., -3/26/85 ~nd "Aerial Pho~ographic Analysis of Thr~e 
··.Priority CERCLA Hazardous .Waste~ Sites;', EMSL, Office· of Research and 

Development, U.S. EPA, 7/85. Other r~fe~ences utilized include inte,rvi.ews with 
ACS management, u-.s. EPA .files, Indiana State- Boar.d of Health (ISBH) 

·'Inspection Records~ and prev',ious reports· dbveloped for the Site. Worffiatioti. 
' . . . .. . ' -·. . 

i. --

. I - - ., 
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reg~d.ing Site ?peratio~ was· ~~tained during a N6vemb~r 1989 ·aridit'?f the ACS . 
. ·facility by Warzyn personnel.. The_ results of this ~udit are prese~ted_inAppendix 
_-B. 

', ; . ( ' 

1.4.2.1 rHistozy' of Site Openltions ' -' . '. . ' 
ACS began op~rations as a solvent recovery facility in'May1955, and according to 
ACS perso_nnel, solvent' reclamation' was 'the only ~peraiiori peifonried' on-Site ' 

' .· until theJafe '1960s. Other Op~ratio~s ·perf~rmed:at ACS include small b~tch 
manufacturing, epoxidatiori, incine~atio~. ~d secondary fuel:_blehding: _·F9r 

·· , purpos_es of dispussing the history: of ACS 's-. operations~ tliese operations -will be 
-divid_ed into the following time· i'utervals: pre~l~70, 1970 to 1975, and _1975-·to 
. p-resent. The_ development of the site is illustnited iii tl1e aerial -photographs· 
. contained in Appendix A. 

Pre-1~ho. ·_ACS. begat) ripe~atio·ns in 1955; with rec't~atiop. of spent so~vint waste 
' ·being the only plant proce~s. Reclamation WaS perf~rnted almosf exclusively i~ 

- batch eyaponition units, which we~e charged by_ pumping directly from 55-g~llon · · 
drums into the distillation-unitS.- Spent sol~ents were generally stored in 55;.gaJ.lon 
drums at stmage areaS located througho1Jt the Sit~:- - · _ . · · - -

Sm~all.batches 'of speCiatty chemicals we~e first man~factured at ACS in the l~te . 
1960's and early 1970's~ .. These ~arly manlifactunng operatiOI1S included treating 

·rope With-a fungicide, brominati~n, and -treating ski c~ble: · -
,,·' 

-' 
-. ACS installect"its first incinerator in 1966,;and a· second in l969. -The- incinerators 

were ~sed t6 bum still bot~oms and no~~reclaimable m~terla.J.sg~nerat~d at th~ -
·Site, and off-Site wastes. The incmerators-were removed from-the Site in 1970, 
-when their operation was discontinued. -

.·I . , \· , . • . 

t'970 to 1975. -·Reclamation ·of ·spe~tsolvents ·continued· to be the primary 
operati~n a~ Acs· throughout this period.- However, an i~creasing percentage of 

• . • • J - . , ; ' '. : 

·,shipments. were received in bulk tanker ·trucks. A spent and reclaimed, solvent 
'r' .''.' 

1 ' ·-

'.·· I 

. ··r 

' ''·. 

• ~ I ) 

··,..,. 

. ' ' 

' ' -

''J • 

' ·-
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tank farm was constructed just east of the existing spent ·solverit tafik farm. The 
. . distillation operation remained essentially. the s~m·e, except that a fractional­

distillation column was added. 

· The batch manufacturing processes were expanded during this "time period .. A 
lard oil process whiCh· ut_ilized "tallow ·and animal renperi~g was used to. 
lnanufactUre a lubricant, product. In 1971~ the ~dditive man~facturing area WaS 
built. Variou~. detergents,' lubricants, and .chemical additives were manufactUred, . 

• J • • • ' • 

in additio.Q. to soldering flux. Raw material used in the manufacturing procesSes 
includ-ed xyle"ne, furfural alcohol, various am~nes, methanol, formaldehyde~ . 
sodium hyd,r~xide, ~nd maleic anhydride.' High boiling.point aromatic solvent 
blends (boiling· points higher th,an xylene and toluene) were utilized as reflux 

.solvents. 

The epoxidation plant ~as conStructed in 1974. The epoxidatiori process creates. a 
plasticizer.· Materi~s used in the process. include hydrogen peroxide, linseed· oil, 

. forniic acid .(catalyst),·benzene (reaction solvent), and bu~ol.. · 

1975 to Pre·sent. Distillation units for solvent recovery have 'been ~eplaced~ but 
the types of units. remain· essentially the same. Solvent ;recovery remains the . 
principal operation at ACS. The· spent solvent ~d. reclaimed solvent tank farms 
"which currently .exist. were constructed during this -time period: .The majority'·of . 
spent solvent ~aste st~~ams are shipped in bulk tanker trucks~ although druiruned 

. .wastes·are still processed. The current elevated hazardous waste drum unloading 
- ' - ~ 

dock and storage area were built in the early 1~70's;Witb spill contairiment 
curbi~g and as1:1mp area bemg subsequently-added.·· . · 

The small ba'tch. manufacturing. processe's described 'in the preceeding section 
re.mained.essentially ~he same,_over. th:is time period. Howe~er, the lard oil_and · 

· soldering flux manufacturing operations were disc.ontiime<l. 

'· 
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The epoxid~tion operations described preViously have rem~ed essentially the .·· ' ' 

same. However, toluenebas,replaced benzen'e as the reacti'mi·solvenL 'A 
bromination·operation, utilizing he~ane as the ~er solvent, was added in ~975 •. ' 

·~ .. ( 

The injection tank farm :area, previousiy·:used for the former ·incinerator, is. now 
·_ used to store and bl~nd waste streams for ACS's secondaiy fuel program. Wastei 
· streams are received-from b~lk tanker· trucks, and itr drummed form. The· 
s~condary fuels are. :lo.~ded from the stor~ge tankS into railcars or bulk tanker 

· trucks. . . . ' . . . . . .· 

Operations at 'the Griffith Municipal Landfill and Kapica/Pazmey Corp. 'The 
Griffith Municipal ·Landfill' -has been ail active solid' waste disposal facility since-~ · . 
the 1950's._' Kapica:Drum, 'rnc. 'began operatiofis in 195L. 'Ope:ratiollSat Kapica 
:o~· Inc. consiste4 of drum· reconditioning. Kapica Drum· was sold to Pazmey 
Corporation.· in' February· 1980. The Pazmey. Corporation, property--. was sold to 

. Darjja:Djurovic-in Mai:ch 1987. · . 

d 

1.4.22 Histmy of Site D'isposal Practices 
Table 1-2 provides a ~u~ary' of disposal practices ·at tpe ACS Site .. Details 
:regarding di~posai·practices ·are presented in the, following sections .. ~he 

· development of th~ differ~nt disposal ar~as is illustrated iii the aeryal photographs 
~ontained in Appendbc A · · · · ·.·. 

· Still _bottoms. for ·the solvent recovery prpcess . were originaliy disposed. of in the 
Stilt'Bottoms Pond and Treatmen-t .r.agoon #1. The Still·Bottonis'Pop.d is visible 
i.n:the aerialppotograph taken in 1958 (Appe_nd~ A). Treatment Lag~~p #~-is 
illustrated in the. 1970 photograph. The. Still Bottoms Pond an9 Tre:atment 

-- Lagoon #1 were taken out of service in 1972; At this time, these. tWo' areas ~ere 
drain~d cmd filled in with .drum5 partiatly full bf. sludge '111aterials. 'A portion of 

, Treatment 4goon #t~ayhave·heen irtcorporated lntothe pr~sent-day fire pond 
.wh'en itwas'const~cted in Noyember 1973; . · 

.'-· 

~ · .. 

·_,.,' 

,'·:'. 

~ . 

' ,·_ 
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Between l958 artd 1975, the Off-Site. Containment Area was utilized a5 ·a ·w~te 
di~posai area. This ·a;ea is loc~ted south of the present facility (S~e Figur~ 1-2). ' 
The ·evoluti~n of _this area as a -~aste disposal ~rea is in~stratediri the aerial , ' · 

. ph~togr~phs co~tained. iri Appendix A .. The" area appears tr~e.;co~ered and . -· 

in~dive in-the' 1950 aeri.al photograph. In the J970photograph, numerous drums .. 
. are pres~nt -in ~his· (l~ea. In the 1973 ph0,tograph, the Off.-Site Containment Area · . 

. appears covered and inactive;· . _ . 

A variety of .wastes w~re disposed Of in this area, incl~ding th~ still bottoms from· 
.· the.Still·Bottoms Pond and Treat~_ent Lagoon #t.:· ~etween 1968 and 1970, 
_wastes ffom.-on~Site i:ilcinerators w~re disposed of ht-.this area.· General refuse, an : 
esti~~ted; 20,000 to 30,oQO.drums, and. a tarik. truck partially Juli of solidifi~d p~t .. 
were also··disposed of in the Off-Si!e Containment-Area. it has b~~n reported 
thatthe <,lrum5 were punctured prior to~disposal. ' .. · · ·· · · > , 

. Use· of the Off~Siie Containrrlent -Area w3:s disccnitinued in 1972~ arid.the·areawas· . 

reportedly capped with 2 to. 3 feetofsoil. ·In. 19~m, ~31~~cre parc~l of property to 
the west of the Off-Site Contai~ent Area wa.S sold to the City of Griffith for~· 
-~xp~msion of the City's :municipal landfill. This transaction r~portedly included a 
strip along th~ wesfedge of the Off.:Site Cpntainrrlent Ar~a: -· · . . 

,· 

During the mid-1960's, landfilling of drums. was p~rformed'ln the On-Site: 
Containment Area (See --Figure 1 ;.2). Approximately 400 drums containing sludge 
and semi-~olids ()f urik:QoWri type~ were· reportedly· di_sposed of in tlie On-Site . 
Contaiinnent Area.. The use ·of on-Site- ar-eas·. for dnim storage is· evident in the , 
1970 aeriai photogr_aph contained in Appendix A . . 

... . . : . 

Thejridnenitois previously mentioned opei"ated between aboui .1966 or l968 arid 
1970. OVer this time period, approximate~y 2 million galloris .of on.,Sit~ and off-' . 

. . Site waste were report~dly'bumedper year in, the incinerators. -. . . . -

~ ... 

. • > . 
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At the present time, still bottomS frqril th~ sol~ent reclamhtion openitlons ar~ 
' ' , ', ' I { ' • ' ' '.-. ' J • 

. disposed of off-Site. 'W~te solvents are either disposed of off-Site~ or disposed of . 
~in ACS 's ·secondary f~el ble~ding program. Wa.stew'ater originating from th~ . 

solvent reclamation, sr!tau .batch; and epoxidatioh operations, as' well as. non~ 
contact cooling water and \\later fr'om 'boiler' blowdown. operations,' is routed to 

- ' • . c ' 

. the Sity of.Griffith se~er system~ 

• . Th'e Griffith Municipal Landfill haS been in operation sine~ the 1950's. Priorto 
· . the. implementation of RCRA, waste~ from A¢s· and Kapica Drum, lnc.':were · 

~ . . l '. . . . ' . . - - :.! • 
reportedly pisposed of at the landfilL Currently,· the landfill accepts solid waste. . 

. . . ! ~ . . '· ' ' ,. . . • ' ' ' ' • - . ' . ' · .• 

Kapiql Dru~ Inc; {later Pazmey Corpor,atimi)~perated betW~~n 195r'and 1987, · ·· 
· Kapica Drum, Inc. was sold t~ Pazrney · C~rpor.ation in February, 19.80. Ri~e . 
wate~ froin dru~ containing hazard.ous' wastes was reportedly dispos~d''of on the 

'property, as were liquids from the .drums to be reconditione~.' Liquid waste from ' 
the·. drum w~shing bperations a_i Kapica/Pazrileyreportedly flowed onto ACS ·· 
~rop~rty i~termittentiy t>et\\'een 1962 and· i983. · · · ·. . · 

' 

I ' 

1.4.3 PreVious Investigations· . ; . · . 
. The· first document~d tegu~atory ag~ncy'concern for th~ ACS facility was ... 
' apparently. eXpressed by. the Indiana State Board of Health: (ISBH} on April 12, 

1972. Table ·'1-3 _provides a chro~10~ogy of site events and reguh1tory agency 
activities. This table has been modified.from CDM, 3/26/85, ~able· L 

During .an· inspectio·n on April 12, 1972,. theiSBH noted·a··number'·of 

·environmental problems at th~'A.CS :Site,'indudihg the discharge of liq~ids onto 
the ·ground. Over the period April1972 to· Septe~ber 1973~ numerous inspections · .. 
of ACS were made. by the ISBfL' · Concer~ dt.i'~ing th~se. inspectio~ centered 
~o.u~d ~aste handling, spill ptev,ention, a11d site maintenance. During the period · . · 
September 'l974 to September 1975, ISBH interest in .the Site centered .on: .. 
~egationS of' discharging ·cbernlcals to the sanitary sewe~ and di!m.Ping _chemicals 

. ' . . . 

:·, 

~· ·, 

file:///yell
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· on-site. There was litile ISBH activity concerning ACS betwee-n Sep~ember 1975 -

and December 1982 (COM, 3/26/85). · , 

U.S. EPAactiVities invoiving ACS })egan in February of 198o.:At this time~ U.S. 
EPA Region V ~ad~ an 'I~entification and Preliminary A-ssessment of ACS as a· -

.. potenticil -hazardous site (CD~, 3/26/85). · . 

The first sampli~g at ACS by U.S. EPA ~asperlormed, in May 1980 by the U.S. , 
EPA Environmental Emergen9' and Investigation. Branch. The ·purpose ~f .this 
sampling was ·to determine ~f off-site ~igiation o'f was,te. or· leachate was 
occurring: This -~ampling event centered on-_t_he Off-Site C~ntai~ent Area and .. 
the Griffith· Latidfill. Samples were ·obtained of sqil, leachate and sufface ·water 
(USEPA, 5/8/80). A variety of o_rganic compounds we~e ·found pres~Iit inthe · 
samples analyzed, including phenol, isophorone, napt:luilene, fluorene, . 
phenanthre-ne, anthra-cene,- his (2.,c.hlo~oethyl) ether, and phthaiates (ci>M:, 

:3/26/85 and Weston, 10/23/89); ,· . . - . 

On September 9, 1980 an. on-Site inspection/investigation was performed by the 
·. U.S. EPA Field Investigation Team (FIT) .. Noted during this investigatiop ~ere a 

leachate spring along th~ no~the_a5t sid-e of the Off-Site Cont-ainment Area,'-
. -

vegetation damage, and· partiatly exposed drums (Ecology_ and Environment, 
9/11/80). 

In July, 1982,_the U.S. EPA FIT installed four monitoring wells near the Off-Site 
Containment Area and the Griffith Landfill. Sampling of these wells indicated the 

. ; ... . . ' . 

presence of several v~latil~ organic compoun~s, including c~loroetha~e, benzene, 
,and vinyl chloride (Weston, 12/84). 

. . . . . . ~ . 

In June, 1983, an HRS score was assighed·to the ACS Site. ·.This score consisted 
of: Groundwater Route --score~ 59.86; S_urface _Water Ro~te Sco~e, R-89; Air Route · 
Score, 0.00; Overalf Average Score, 34.98. · · , 

.·,, .· 
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. - On November. 29~ 1984, a Site ~sessine~t of the ACS Site was performed by the. 

··u.s: EPA Technical Assistance.Team (TAT}. This site ~s~ssment-~entered ~n 
· th~ Off-Site Containment Area· and Tr~~tment L::tgoon #L On .December 12, · 

1984; the TAT mad~ a Spfll Preve~tion,-.C<m~te·rmeasure;-and.Control (SPCC) ,·· 

·~pection ofthe facility. No conditions were noted whicbeouldpose 3.n immin(!nt_· 
threat to the· public safety, ~ther than· an .abandoned fuel t~ ~n · th~ Off-Site 
Containment Area (Westq~ 12/84). · · ' 

In 1984, A TEC ·Associates, Inc. (A TEC) ·performed .a Prelimihary Hydr~ge~logk. 
, Site Assessi1lent fQr ACS. This l.nvestigation .consisted of the installation of. soil · 

borings, monitoring ·~ells, gro~ndwater sampling and analysis,. ~ater ·level 

measure~ents,· and a s'ite g~op~ysical survey. Organic chemicals det.ected in the · 

groundwater monitoring wells i~cluded bertzene~ ethylbenzene, toluene, and other 
acidfbasejrieut~al_co~pound~ (A.TEC, 1/i4/8S).·. . · · · .. 

Preliminary planning docu~~nts for the·,RI/FS at ACS w~re developed' for the 

U.S. EPAby Roy F .. Weston.. In 1986,a group of~ppioXimately~125 potentially' 

responsible parties (PRPs) appointed a nine-~ember ste~ring ~ommittee to 
organize, oversee and qeteimine funding fpr the. RI/FS. Jn· conjunc~ion with ·t~e 
U.S. EPA and the ·Steering Committee, Warzyn developed a Work-Plan for the 

. RI/FS in April 19~8. The Work Plan was subsequently approved by the: U.S.· 
-EPA. The field investigation for,Pbaie Jof the RI began .in July of 19S9. · , · · 

• ' 1 ·' • • ' 

. 0~ June 1, 1989, the U$~ EPA tAT conducted sampling at the Griffith LandfilL 

· T\lfo.s~rface. water-s~mples, aqd one so.il sample ~ere coll~~ed. Nu111~rous VOCs:. 

were detect~d in the samples, 'but were al.so detecled in the .blanks. 
. Acid/base/neutral compounds·· were det_~cted i~ one ·of the water sampl.es · 
· . (Weston, 10/2:3/89).· · · · · · · · ·· .· · 

;, ,. 
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'INVESTIGATION METHODOLOGIES 

The RI was .planned. t~ detemtine the nature and .extent of contamination at the 

-ACS NPL Site in the media of soils, surface water; sediment, ~rid groundwater. 
Field Investigations were conducted in two phases. ,The general goal of Phase L . 
was to identify -th~ .contaminated ar~as and ·media; the. general goal of Phase II 

was to determine_ the extent and character of th~- contamination in the'areas and 
media identified as contaminated. ·-The same· basic. investigative methodologies 

- .. were used during both phases of the' investigation. ·The m~thodsi~cll}ded: 
geophysical ·survey;. installation of monitoring wells; construction of staff gages 
·piezom~ters; ,performance· auger probe~ ·and soil· borings; the excavation -~f test 

pits; the collect~Oll of groundwater, surface water and' sediment sal11ples; and the 
performance of aquifer .tests.·. . . -

All the sampling and a~tivities were conducted in accordance with .the ap·proved . 
Quality Assurance Project Plan and Adden~a. The rem.ainder. of this section 

_-provides the technical qetails ·of the field procedur~s used- during both phases of 
. the htvestig~tion. · - . · . · - · - - . 

2.1 Geophysical Methods· . 

Grid Lay~ut · . 

Two grids. were established,forconqucting geophysical-surveys; one iii the· Off-Site 
_ Containment Are~ ·and the other in the. On-Site. Containment Area. \Each grid 

. _ was nionumented- with markedflags on a4?-foot~grid spacing. Gridded areas for 

. geophysical surveys are shown on Figures_2~1 arid 2~2; . 

At·the Off-Site ContaJnment Area grid, wooden stakes were. s~tat twelve grid· 

locations to provide more permanent be~chmarks in~case it became nec~ssary to 

- re-'establish the g~id. ·J?ie general procedure follow~d ~hen conductio~ the 

surveys was:. to traverse· the ·area;· collecting readings on the histniment each 15 

feet. traverse lines were spaced 15 feet apart, ~ided by the nagged line~. 
' .. 
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A verti~ magnetic gradie.nt surveywas conducted at the Off-Site Co!ttainmeilt. 
-~ea;- An EDA Omni IV Tie-Line Magnetometer. with gradiometerwas u~ed to 
obtain ·the ·data: The gradiometer sensor was. considered ·most appropriate 

.. ' ·.· - . . . ' . 

because:. it is insensitive to fluc.tu~tioilsinthe earth's magnetic field, it has a Wide 
operati~~ range, permittiiig·the instrument's usejnthe earih;s-magnetic field, and 
its wide operation range ·-permits· the instrument to. be used _'in areaS co~ta1ning · 

. high amounts of-ferrous metal. which could preclude th~ use of a total field 
~ ' ' ' ' • • ' I ' 

instrUment. 

The gradiometer instrument consi_sied of t~o total m,agnetic field· sensors 
separated by O.?n1, mounted on a vertical staff. 'The· sensors recorded· total 

. ,, . . 

magnetic field ·.readings simultaneously and· .the ·gradient was· calculated _as a 

· function of the sensor separatio~ distance. The· re~dirtgs and station locationS 
were stored in a data logger which was .downl~aded to a' ~eld~omp~ter dhlly. . 

. ' ' . . . . .·. ' . 

The vertical gradient measurements were obtained on .. a 15 foot grid _resulting in a 
total .of 1,050 .stations~. Duplicate readirtgs were recorded at approximately. 75 

. stations for qu_ality ~ontrol purposes. The data is tabulated in Appendix C. 
): ·. 

EM Surveys. 
Electromagoetic (EM) terrain conductivity survey~ were conducted at the On-site 
and Off-site. Containment Areas. The EM surveys were conducted by Fromm . 
Applied Te~hnoiogy of Mequon, WiscollSin .. The. readings were.obtainea_with an 
EM31D instrument With an attached data ~ogger .. The instrument was operated iit-

. the quadrature pha5e mode which provided <;Iirect t~rrain conductivity reap~ngs in . 

. milli~hos per meter .. The conductivity. reading~ ~ere. obt~ined oii -15-foot .. 
. intervals. at both areas: Th~ dat~ is tal:mlated in Appendix_ C. 

·In addition, the ·still Bottoms Area was traversed with-the EM iristrumerit i~ the 
in:.phas~ (metai detection) mode~ order to veri~ the approximate dimens_ions of·· 
the disposal area · 

, .. 
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. Upp~r caquifer monitoring wells Were COnStructed at six'locatioils during Ph~e 1 
An, -additibnal 8, 'upper· aquifer monii~ring wells ~e~e inStalled during Phase n 
(Figure 2-3). · The wel1 b'orings were drilled using 4-1/4-in~h in hollow stem 
~ugers, 'and ge~~rally, extended to the: cl~y confining layer underlying the upp~( 
aq~ifer. ~Split spoon samples w~re collected at 2-l/2-foot intervals (ASTM 

' 01586-84). Each split spoon' sample WaS screened for Volatile organic ~apors 
using an HN u ( 11.7 -.e V _ lamp) and fie~~ classified by the -supetVising geoiogist. 

. Bori~g l~gs for each monitoring well: location_ are contained· in Appe,mlix D.·-. 
ConsttuctiOJ?- details are contained in ·Appendix ·t;. ··Well completion details: are 
-suminarized in Table 2-1.· 

' , . 

. -, Three samples: of uricop.solidated m~teria-1 wete colle~t~d- at' ;each Phase, I 

_ ~mortitoring well for physical analyses !n the warzYn Geotechitichl Labotatory~ ·At_ 
each lo~ti011, one split spoon Sample was collected in the vadose ZO~e~- one split . 

'spomi sample was coll~cted in the screened zone of the aquifer, and one., sample 
.- was colle~ted by Shelby hibe (ASTM 01587) from-the top bf the clay· confinfug ·. 
·layer beneath_th~ upp~r aquifer.- Shelby -tube sampfes·~.ere collected by pushing 
the t-l'!be into the clay ~pproximately24 inches (or until refusal).' The tub~ was left 

.. to stand- for approximately 10 nlinutes to allow the clay to adh~re to the i~ide of 
the tul>e. 

'- ' 

Split spoon samples 'wer~ su-pipitted' to the labor~ tory- for .gram-size an~ysis and -
Atterberg linpts testing. Jne Shelby tub~· sample~ were submi~ted for 1aboratory . · 
perril~abilitytests. The split spoon sampl~s were collected< in jars and chilled for 
transportation_to the laboratory. Shelby tube samples were capped and sealed on 
both ends with ·hoi ·wax prior to shipm'ent. · Results of geotechnical allalysis for . 
grain size, and -laboratory permeability- are c~ritainedin. Appendix F, and 
summadzed in Table 2-2; -Aquifer sa~ples exhibited no·plastic_ qualities, s~ 

-.. Atterberg lifnits' could riot-be· ass~ss~d~ . , . - . 

-- : .. 

·,,·, 



I­
I 
I 
I 
I·· 
I 
I 
I 
I 
I 
I_ 
1-

·1·-· 

I 
I.· 
I 
I 
I 
I 

Phase n Technical Memorandum 
ACS NPL Site, Griffith, Indiana. 

SECI10N2 
·· · Pa 4 

octOber 19, ~ 

UpQn completion. of the borings, stainless steel· (304) ·monitoring w~lls were. 
installed with ten-f~ot; 0.01 inch slot;. stainless steeL scree~ loc~ted to intersect 
the water table. The: casing and well .sc~een' were asse~bled and lowered to the 

_ pre-:determin~d depth through the hoJlow stem. auger. No: 30 flint sand w~ 
'poured_ dow~ around the weli,' inside of the augers as they were 'pulled up 
· incrementauy to ass~re a solid and uniforyn sand pack 'around the screen. A 1 1/2 
to 2 -l/2 foot bentonite seal was placed approximitely 2 feet above the scree~ in· 
the same manner. The remainder was_ filled with a.ceme~t-bentoriite grout using 

. a hose io tremie it down. to ·the bemonite sea1 from· the surface. A locking .. 
protecti~e casing waS· then 'set into the ce·ment, _.covering the. well.· ·Each well was '. 

marked with its respective humber. 

· _ The split spoon samplers were decontaminated between each sample with a TSP 
-. wash and a potable water rinse .. The drilling equiprhent and tools were steam.­

cleaned bef~re ·each. wetl boring. The screens and riser were also· steam cl~aned . -
-and wrapped in_.plastic until installed.' 

'i 

· 2.2.2 Lower Aqyifer Monit~ririE'Welis· 
Four lower aquifer monitoring wells ~ere installed during Ph~e II of the RI. 
Locations of these· wells ~re illu-strated. in Figure 2-3. Boring logs and 

· construction details for the wells are included in AppendiCes D a:ndE. . . 
- . . . . . . . ·. 

The borings for the lower aquifer monitoring wells were advan~ed in the 
. following m~ruier~ ·Each-boring was drilled. to the. top of the clay c~nfiillrig layer 
with 4 1/4:-inch J.D. hollow stem augers .. Sampling of the boring was performed 
on 2 1/2 foot i~tervals to the top of the clay confining layer~ ·After the: cqilfining 
layer was encountered, each boring wasreddlled with 8 .. 1/4-inch J.D. hollow stem · 

. augers ·equipped with a bottom- ~~od _pl~g. A :6-inch diameter perma~eilt .steel 
casing was placed in the boring and pounded. ~pproximateiy . i foot into the clay 

··layer. The- annulusarourtd the.casing waS· trernie~gro~ted with cement-bentonite· ·: 
· slurry, an4 the lower, 3 feet '~f the casi~g:were filled, with. the .grout mixtur~.: The -
-g~out was allowed to -set up for at least 48 ho.urs before a'ddition~l drilling 

~ ~ - ' . . . ' 

·actiVities· eommenced .. 
I' 
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After the grout had set up; the borings were advanced through the clay and into . 
~. the lower aquifer using the-rotary wash technique with a 4 7/8-illCh dian-tetertri~ 

cone roller bit. Both unitS were sampled ·continuously.wjth a split spoon sampling 
device, ~d 5-inch diameter, threaded tempor~ry ,casing was. advanced~ drilling 
progressed. 

· . .At a depth of approximately H) feet below the top of the lower aquifer, each 
lower aquifer .monito-ring ·well ·was installed.· E~ch well consists of 2-inch 
diameter, threaded, 304 stainless :steel' casing and 2-inch diameter, 0.01~fnch slot, 
3o4 stainless steelscreen. E~ch_s~reen ~-five feet.in length.-:The.cising,and well' 

screen were assembled and lowered to t4e pre-determined ,depth through' the· 
- temp~rary casing .. No. 30 fliiit ~and was poured down around the 'Yell, )~ide of·. 
t~e t~inporary casfng as. it.was pulled up incrementally to assure a solid and 
uniform sand pack around the screen.· A bentonite seal at Ieast2 feet'in thickness . 
was placed' apprc>xiinately 2 feet above the sqeen in the same rriannei.· The . 

· remainder. :was filled with a cement-bento-nite grout using a hose.to tremie.it down 
to the bentonite ~eal from the surface.-~ locking protective casitig was then set 
into. the cement,· .covering the· well. Each well was marked with its -respective 
number. 

2.2.3 Piezometers 
. ' -

During. Phase I, 41 piezometers were installed (Figure. 2-3). Piezometer 
installatiqn ·was accomplis~ed in· the following· ~anner. The pi.ezo_meter borings 
were drilled using 3·1/4-inch. ID hollow stem augers. The holes were visually 
logged by the cuttings as they were bro~ght up by the augers. The piezometer. 

·Casings, screens and caps are. conStructed of ·1 1/2 inch ID, threaded, flush-joint 
PVC. The screens are five feet in length with O.Oi inch slots. The piezometers 
were. assembled and )owered into the augers and set with the upper portion of the' 
screen inte;secting the water table. The' augers were then removed, leaving ·the. 
piezometer in place·. and aJI9\ying natural ~v~-in -to occur. around the screen; The 
azinular space arou~d the casing was the.n backfilled wi_th euttings to 2 fe~t below 
surlace and the remamder filled with' w:an~lar bentofiite~ Construction detalls for 

_ each piezometer are summarized in_ T~ble 2-1. 
' ' . . ' . 

http://tremie.it
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2.2.4 Leachate Monitorinc Wells . . 
The details ofdri_lling and installation of the leachate wells were the same: as 
those of the monitoring ·wells except there was no sampling pf these ·boring 
locationS and_ the· casing and well screen wer~ constructed of two-inch ID schedule 
40 PVC materials. Boring logs are contained in Appendix D, a11d well 
construction details ~e summarized in Table 2-1. 

2;2,5 · Staff Gages. 

Ten staff gages were placed acro~s the site to measure the surface water· 
elevati~~ · (Figure 2-3 ).. The staff gag~s consis~ of st~el fence posts which. were . _ 
driven· into the ground .with a haiiuner .. Elevations were shot to the_ top of the 

· _ . staff gages. ·Measurements were ma_de fr9m the top ofthe staff gage to the.·'· 
. surface of the ~~iter. _ ,

0 

Due ·to~ very soft ground co~ditions- at some of the lq~tions, a few:of the staff 
gages had to be driven further down than origin~Iy· planned.· Aftei the ~econd 
round of water .levels, several staff gages 'were complet~ly submerged 'in the water 

~ . .) . . 

due to heavy rains. Since the survey had , not yet. 'taken place, these stati gages . 
'were replaced with longer ones.~ The old staff g~ge!:l were le~ in place and both 
were surveyed so that adjustments could 'be- made to the readings taken at those 
·locations quring- the first two roun~s ofwater levels. · 

2.3 ·Soil and Waste Sampliri& Procedures 
Z:3. 1 Soil Area Sampling (SA) 
Soil Area (SA)" sampling was conducted aLthree different areas ~m the ACS site. 
Two of the areas are located in the. Off-Site Containment Area, and one iS located . . . ' . 
within the ACS facility.· · 

A Soil Area sampl~ consisted of a ·composite sample of soit' collected from an.· 
. int~rval below the grqund surfa~e: (approximate three feet) at five discrete· 
locations within an area about .50 feet in diameter. A volatile oigariic.compound 
(VOC) ~ample. was collected, consisting of a gl-ab sample selected from. ~rie_ of the 
five discrete sampling location5. The·;voc sample was select~q to represe~t the 
highest contami~ation -basel on visual observation a~d HN~ readings. ·A. drilling . 

. ·.rig equipped With t_he thr~e inch outer diameter (ODl split _spoon-and solid flight 
'' 

,· ·~ 
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augerS was .utilized for· the soil area sampling. The ·boreholes created from the 
soil area sampiings ~ere ,backfilled with granularb~Iitonite. The sampling 
equi,pment WaS ~~COntamiil:ated between each sampling locatio~ with a tris~dium, 
phosphate (TSP) wash, potable water rinse, and distilleq water rinse-. . 

. 2.3.2 · Auger Probes (AP) 
Review of histotiqtl :data, aerial photographs and results of the geophysical survey . 
provided a guide to waste burial areas.~ . To optilllize 'the selection of samples for .. 

contaminant ·assessment,· an auger probe program was used to evaluate· the 
verti~ and horiZontal extent of waStes in known b,wial are~, ~d to provid~ a 
preliminary indieation of the types of waste buried. . During. the course of the RI, · 
auger prob_e-~ were performed at 83 locations. These auger probe locations are 
ill~strated in Figures :2-1 and. 2-2. . . · 

Auger probes were used for three purposes-duringthe Rl.~ 
- . . -

· In the Kapi~a/Pa:Zmey area and. the. Off-Site. Containment area, auger 
probes were used during Phase I to do'Clim~nt the probable cause for 20 
anomalies indicated during the geophysical -survey. Auger probes were 
.used during Phase ,-I to further define waste burial areas located dw,ing · 
Phase I. · 

Geophysi~ surveys in the· On-Sit~ Containment Area indicated .oDly one 
anomaly area .. Therefore, auger probes were made in a -3 by 5 foot grid 
pattern across the area to provide a visual and HNu screening ofthe 
subsurface conditions. . . · · · 

Above ground metallic tanks limited the 'utility of geophysics in the 
vicinity of the Still Bottoms Area and the Treatment Lagoon .Area. 
Therefore, auger probes were used to deline_ate the exte11t of buried 
waste in these areas. •· · · · ·· 

The general a~ger probe' procedure consisted-of advancing fo11r-inch outer 
diameter solid flight ~ugers to>a: predeter~ned depth with a drill rig,· followed by 

' pulling the augers up. with mihlmat additional rotation. The material adhering to 
the augers_ was the11 ·exalnined visually and scree11ed for organic vapors with an 

. HN u to determine. general thickness and character of the ~11bsurface.- The field 
-observations and HNu readings for each of the auger probes are summariZed in · 
Appendix a: ' ' 

) ' 
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2.3.3 SoH Boru{gs (SB) . _ . . _ _ 
Seventy-three-soil borings were drille~·a.D.d sampled: during· the course of the RI. 
Locations of these l:>orings ar~ illustrated_ in. Figures. 2-1· ~d '2-2 .. --Bo~ng logs are · -
contruried in Appendix D. 

-,- - .. ·..,.· -

· Soil borings were gene_rally advanced witl,l-4 1/4 iilch I.D. hollow stem aug~rs .. 
-The soil borings were sampled·.\Vith a split spoqn (ASTM 01586-84) ai2 1/2~foot 
intervals from 'the su'rface to 'the base of each bor~hole. The samples' were 

.. yisually.· ·classified, and scree·ri~d fot volatile orgaruc .. compound vapors--(voes) · 
. using an HNuwith an li.7 .eV probe.·· ·If waste· was eneouritered,~sampli~g 

- . . ·. - . . ~ . ' . . . . . - . . . .- . 

, contiJ1ued to a ~epth of at least-1-1/2 feet below the waste.· 

Samples collect~d f~r laboratory analysis were pl~ced in the app;~prlate sa~pling 
_ containers fo~ ~hipmeht to the laboratory for analysis .. Quality Asstinince -· 
· Sampling,- Chain-of.::Cu'stody protocols, ··sample· handling, storirig,. and shipment; 
· were ~'Onducted as specified in the Quality A-Ssunmce Project -~Ian (QAPP). . 

( ··, 

The split. spooriS ~ere decontaminated between each sample -~th a TS.P wash · 

ftillowed by ~ pota~le water _rinse ~d 4istilled_wat~r rinSe. -Up~n completion, 
_each borehole w~ backfilled with bentonite grout or Holeplug to the surface .. 

: ., .· . . . . . . ': '. ·. . ' 

· 2.3.4 Test Pit Excavations (TP) _ _ 
The RI Work Plan specified the excavation of test pits in three areas suspected. to 
cot?-tain~wa5te brtried in drums, including the On-Site Conta:inmentAreas, the Still 

. Bottoms_ Area, .the-filled Treatment ~goon #1, and the, Off.;Site ContairiiD,ent 
.. :Area (Figures 2~ ~ and 2;.2}:. The originat -plan WaS to collect two samples, at each 

test pit location._. One sample at each. lo.cation would be representative of the 
burie'd waste· material, artd, ~he sec'ond would .be collected deeper from -~the 
apparently natUral soil be~eath the buried,.waste. · :. 

Se~er;l modific~tions were made tp the Work-Plan-specified procedure 'after 
_consult~tion· with· t~e U.S. EPA remedi'al project. m~na~e~ (RPM) and· · 

·.·_representatives. from th~ ·u.s~ EPA's 'technical'oversight'cons:ultant, Roy F.· 
Westoa 

.J. 
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' •. An-additional test pit(TP-D w~ excavated in the Kapica/Pazmey Area .·. -
·(Figure 2-2) in an area· in which soil borings could not. be inade_ because · 

.-- of large amountS of metallic debris~ 

. UC:dersoilsamples were collected dl.).ring excavation ohly at test pits TP~l 
and TP-2; ·At locations TP-3 through TP-7, the soil materials were 

- generaliy fine sand, which tended to cave-in, to the water table-in spite of_ 
attempts to exeavate deeper. ·. Si_nce the .w.aste was buried partially below -

-the water table it was_determined to be more practical to return later-with_ 
a drill rig to collect the und~rsoil sample using hollow stem augers. 

Test pits were- excavated with a rubber tire mountep backhoe with a two-foot wide 
0 • r 0 ' < • ) 0 I ' ' • 

bucket,·with one cubic yard capa~ty. 1fle.backhoe was used to dig a pit at each 
- - specified location' to uri cover buried waste or buried 411lms. !est pit' logs -were 

kept in the field. Copies are contained in Appendix H~ Excavation arid sampling 
_- oper~tions w~re 'perf~rmed in ~~el B personal protective ~quipment~ . 

_ Waste was coriiposited from five-separate areas within the bucketto c~nsti~ute.a 
waste sample. Ea.ch sample was placed in the appropriate sampling cozitaipers for 
shipm~n-t to the laboratory for analysis. Quhlity Assurance Sampling, Chain-of­
Custody- protocols, sample 'handling, storing, 'and shjpment, wer~ conducted as 

· specified hi the Quality Assurance Project Plan (QAPP). · 

· _ Mter a representative sample was obtained; the excayation was b~ckfilled with 
the material which .had been removed _during excavation, and s~oothed flat with 

- the backhoe bu~ket: Next,- soil adhering to the backhoe was-remo~ed, and the_ 
. _ Jp.achi-ne was taken- to the decontamination pad; wh-ere the bucket and backhoe-

arm· were decontaininated by steam cleaning. 
. . ' -

2.4 Surface Water /Sediment ·Samplinf: <SW /SD). 

Surface wate'r samples were- ~ollected at five locations during Phase I of the RI. _ 
Sampling locations are illustrated in Figure 2-4. . 

. ' ·' 

' -, 

...... -_ 

-' 
-, 



1-. 

--1 

I 
·1·--.. 

-I· 
I· 

<I 
·I.·· 
I 
1-
. 1-. 

I 
l·i. 

'1. 
·I 
I 
I 
I 

Phase II Technical Memorandum· · 
, ACS NPL Site, Griffith, Indiana . ( 

~~ ) ·. '• . 

. ·sECnON2 
· · · Page 10 - _ . 
· Oct~r 19, 1990 · 

Each surface ·water sample _was colle.cted from .the· upper orie. fo6t of standing 
· w~ter, with. care taken to· avoid disturbing bottom ~ediments; A &tairild;s steel 
sampling dipper W,~S '-lSed to lift water from. the' water body and. pour into the 
sampling -~ottles. Fielq me~surements of temp-erature, ~pH:, -and speciiic -
conductance. ~ere made and recorded .. Several proposed surface ~water sampling 
locations were not s'ampled, due to dry conditions'. 

. ' - . 

After. each saln.ple" was colle.ct.edi' the. sample. c~p.tainers ahd equipment were 

transported bac~ to the on-Site- Warzyn field office .. The sampl~s were filte~ed or. 
pre~erved, as--stipulated; packed arid trarisported'uhder chain of ~ustody'as 
described in the Sampling. and_ Analys.is Plan.· The·· sa.inpling 'equipment.~~-. 
decontaminated by cleahing' iti a trisodium'phosphate·wash, follo~ed by ~potable. 
water: ri~se~ ~nd a -finai:rin5e -~ithAistined water .. After deco~tamination, the · 

equipment \-Va~ seaied in plastic wrap for transportation to. the next sa:niplirig . 
. . ~ ·. . 

location. 

Sedhrient ~amples were collec'ted at eleven locatio~ during Phase I (Figu~e 24). 
At. s~veral of the ·locatio~s: both surface water 'and ·sediine~t samples were 
collect~d. · The sample- designations Jor both me'dia at these location$_ used. 

··corresponding numbers {i~e·., SW -01 was col~ected at .same location as SD-01 ); .. 

- Each. sediment sample ~as collected using :a stainless steel hand bucket auger .. 
The auger was. :turned apout six inches -i:QtO the ground to remove sufficient 
sample volume. Arter. each sample was collected, 'the sa.mple con!ainers and · 
sampljng equipment were 'transported back to ~tfie Warzyn~ field office. The . 
, . , . . . ·. . : - ·. , ·. . . . I ··. 

samples were handled and tr:ansported under cbain-of~<;:ustody_ protocols as · -· 
d.e~c~ibe'd · ih ·the ~amp ling ~nd ·Analysis Plarl. · The ;·sampling. equipment was -_ 

- . decontaminat~d b~ cleaniQ.g 'in a trisodium phosphate Tinse, folloVied by ~ potable 
. _ wa~er· rinse, and.- a final rinse·: with distilled· water. : After: de·contantination, the 
. equipment was sealed in plastic wrap .for -transport~tion to the next sampling 
. location. 

. ' . 

'•' .. 



I 
I 
I 
I 
I 
I· 
I. 

''I, 

I· 

I 
I 
1·. 
I .. 
I· 
I 

-I 

. I· 
, I 

I. 

I 

Phase II T~hnical Mem~randum 
. ACS NPL .Site, Griffith, Indiana 

2.5 Aquifer Sampline 
2.5. 1 Aquifer ·Matrix Sampling (AM) 

.·). 

SECTION2. 
. · ·Page 11 

October 19, 1990 . 

Aquifer ·matrix· s~mples were collected for VOA and sem1volatile compound 

analysis at five locations during Phase n: ·sampling locations are illustrated fn 
Fig\lre 2-3. 

Soil borings for aquifer matrix samples _were adyanced with 4 1/4-inch I.D·. hollow· 

stem augers. A sampling interval was chosen about midway -through the 

. thickne.SS of.the Upper aqu~fer. The ~ampling intervru WaS ~ased On ·the results of 

the Tracer groundwater investigation, which suggested. that this depth interval 

should· e~hibit the highest contami~ant cmicentrations~ A three-inch di~eter 
. . - ' . '- - ' 

split spoon was used to collect ·a saturated sand sample of the upper aquifer .. 
. Samples were_ 'plac~d in appropriate. containers .3;nd: shipped to ·the laboratory 

folloWing. required chain~of~~st?dy proto~.ols. - . . 
' - ' ,. 

. 2.5.2 Confining Layer Sampling·· . 
At each Ph~e I upper aquifer monitoring weU, a Shelby .tube sample of the .top of 

-the: clay co~fining layer' was~collected for deter~in~tion' of labonitory -. 

permeability. The Shelby· tu_be sample was obtained· by pushing the tube 

· approximately 24. iliches into .the clay confilling layer, qr.until.refusal. Each tube 

remained in the boring for approximately 10 minutes: to allow the clay to adhere. 
to the inside of the tube~ ·Laboratory permeability results are summarized in 
Table 2-2. " , . · 

. Sampling of the confining layer for grain size, porosity, total organic carbon· 

(TOC) and Att_erberg limits was performed.at MW~7 ~d· MW-9 during the Phase. 

n investigation. ,A Sheiby tuqe sample WaS .. obtained ofthe clay midway into the 

confining layer at· these locations, and sublliitted ·for analysis. The re~ults of this 

testing are summarized iri Table_ 2-2." Append~ F contains the raw laboratory 

data. 

. . . . . 
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-2.5.3 · Baildown Tests 
. 

. . 
. . 

'· · ···Field. 'hydraulic <:onductivity testing in the 'form of bail down tests \~·as per
fo~ed 

at each upper <lCJ~ifer 
and lower aquifer monitoring well instalied. during ·the iu. 

The basic con~ept b
ehind these tests is th~t th

e rate of rise of thewater·Ievel·in a 

well after "instantaneous" removfll of a volume of water is a futiction ofaquifer 

hyd~auli
c cond~ct

iviiy. ·. 
·. 

. . . , 
. 

.. 
. 

Hydf,~uli
c cond1:1ctivity testing· waS performed.af ea~h upper_ aquifer well as. 

follows: 

.. An initial m~asurem
erit of static water.levelwa£_made: :_. 

·· A votume of wilter was then displacedasrapidlyas possible using a 

stainless. steel bailer. 
· 

·· 

·· . · Watf.!r level changes in the. well' were sensed -and. recorded by a pressure 

transducer located below water level in ·the well and connected to an 

electronic data logger. ·Water ·level tneas\lrements were collected 

.automat,icany on logarithmie(llly increasii,Ig time steps, starting at 0.003 

minutes. 
· · 

· 
· · ·' 

Hydraulic conductivicy testing WaS pefformed at ea~h lower aquifer well using the 

' . foll
o~g procedure: 

, r 

· · · . An inii~ai 'm
easurement of static water level was ·made. 

. 't-

. · Pressufiiadon eqfiiprrient, using breathing·quality air~ was used to de pres~ -

the water level Within.the well to the desired depth. 
: . , _ 

. --The air supply was turned off tQ-instantaneously rei.eas~.a
ir pressure from 

·. the well. · . 
· -__ . . • · - . . . · . -_ :. · · . · · · · -

' \ 
> 

Water level changes·in the well were sense_<! and rec<;>rded by a pressure 

transducer located below water .level in ·the well and ·connected to an 

.. electronic data logger .. Wai.er.level measurements we-re coll~c
ted 

. autQmatically on logarithmically increasing time. steps, starting at 0.003 

minutes. 

· · 

· 

' -~ . 

. The analysis of. the· test d~ta made lise of a computational method presented by 

. ' 
' 

. 

. 

. 

. 

I 

H. Bouwer, and R. Rice-, 1977, "A Slug Test .for J)etermining Hydraulic . 

Conductivity of tlnco~fin
ed,Aquifer

s with Co~ple~el
y or Partiaily Penetradng · 

··Wells", Water Resources Research, Vot 12, No.3, pp. 423428. Arihlysis of the 
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Phase ll upper aquifer monitoring wells, and. the lower .aquifer mocltoring wells, . -

was accomplished utilizing Geraghty: Miller's "AQTESOLV'~- aquif~r test analysis 
computer softWare._. This program·perf()rms analysis of test. data using the· met~od. 

.· of Bouwer and RiCe. 

Hydraulic conductivity testing results are summarized 'in Table 2~3. Data 
generated during_ the ~aly~is of the hydraulic conductivity data is contained in 
Appendix I. 

;-_ 

2.6 Groundwater Samplin& 

2.6.1 Tracer Investigation _ _ _ . 
During Phase n ofthe:RI, a' shallow groundwateHnvestigation was performed by 

. Tracer Research-Corporation· to assist in defitllng ihe limitS of the plume iJ;I the 
upper aquifer at. the:Acs Site .. During this investigation, 55 ground~ater sa111ples 

. ~ere analyzed· from 38 sampling locations. . Sam piing locations are illustrated in 
F:igure 2-5. 

• . J 

Samples were acquired for ~nalysis in the-following manner: Sampling .probes 
consisting of-7 to 14-foot lengths' of 3/ 4--inch diam~ter hollo~ st~e~ pipe equipped_ . 
with drive points were driv'en to the desired sarripiing·depths. Once· the requifed 

. depth at .each location bad been_achieved, 'the probe was ~ith~rawn several 
inches to permit water inflow ~nto the resulting hole. A length of 1/4-in~h 
diameter polyethylene tubing was inserted through the sampling' probe. to. the, base 
of the hole. ·Water was drawn up through the polyethylene tube und.er a vacuum .. 

. Groundwater sa:~ples were collected. in 40-rilL VOC vials that we,re fllle~ 
. approximateiy 3/4 full. Samples of the headspace in the VOC vials were obtai~~d 
With a syringe, and then injected into .. a' portable g~ chromatograph for anaiysis. 
Compounds analyzed included be-niene, toluene, ethyl benzene, xyle~es, and total 

. . . 

hydrocarbons. Figure- 2-6 summarizes the results. of the investigation. Appendix J 
contains the imalytiCal data generated .. · · · · 
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. . . 

2.6.2 ·Field Parameter Testing 
During ~base I and Phase II groundwa~er s'ampling, field parameter· 
me.asurements of temperature, pH, arid specific conductance were made at each 
well. In addition, field ·.~easurements ofO~dation/Reduciion. Potentiru (Redox) 
and Dissolved. Oxygen-c~mtent were· made dunng Phase II, Round- II sampling. 
Field parameters are summaiized in Appendix K. _ · · ·. . . 

. . . .. . \ 

2.6.3 Monitoring Well Sampling (GW) . c · _ 

Two sampling. rounds were performed at each ·of the Phase I a.'nd Phase II 
.· monitoring wells .. The sampling procedure at each well included: 

. . ' . -

. measuring static water levef With ~.electronic water level indicator or . 
· tape with a:ttached "popper''; · · · 

• . . purging well by billing approximately three ti111es the well volume; . 

. ~ . collecting. appropriate ~olumes of grouildw~t~r; preserving; filtering (as 
_ necessary), handling· an·d ·shipping to th.e analytical laboratory, .in . 
- accordance with the protocols ·listed in ·the·.sampling and Anruysis Plari; _ 

and · · · · · · 

making field measurements of temper.atu~e~ pH, and specific-
conductance. · · 

Following purging, when ~ater le~el had recovered, ·Sample vol~mes. were 
collected in the·follo~ng order: (1) ~0 40-ml virus' for volatile organic analysis, . 
(2) four one-liter glass amber bo~tles for semi-volatile organic analysis, pesticides 
and PCBs, .apd (3) five one-liter polyethylene potties for metals, cyanide, total 
organic carbon (TOC), ni~ra~e-nitrite, ammonia, .chemical oxygen demand· 
(COD), chlorides, alkalinity, sulfate, total dissolved solids·(ID.S), a'nd total 

. s~sperided solids (TSS). · One 250-ml polyethylene contai~e~. was fill~d 'tor field . 
para~etets. Preservatives were ·added to s.ample containers for metrus, cyaiiide, _. -· 
TqC,,nitrate-nitrite, ammonia, and-COD wi~inonebour of~rupple .collection. 

. Quality Assurance. ·Sampling, Chain-of-Custody -protocols, sample handling, 
storing, and shipm~nt, were conducted as specif~ed· in the Quality Assurance-.. 
Project Plan ( QAPP)~ 

.... 
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The' sampling equipment (i.e.·, bailer and cable) were. decontaminated before and . 

after each sampling. The decontamination procedure 'for .each ~quipment 'item 
. ~as: a wash With_ tqsodium phosphate (TSP) solution, a rinse: wit!) potable water, . ' 

.and a final rinse With distilled water.' The decontaminated equipment was placed 
in clean pla5ti~ bags for-transportation to the next sampling location. . 

' ' ' 

· Water level measurements were obtained on· sev~ral occasions during the course 
of the Rl, 'in addition. to those obtained 4uring routine groundwater sampling. · 

· These measurements are summarized in Table 2-4. ·. . ... 

· 2.6.4 _·Leachate Sampling (L W) 
Four (4) _leachate water samples were' colle_~ted from Griffith Muni.cipal Landfill · 
leachate w~lls LW-1 through LW-4. The samples were :submittedfor EPA Target 

-. Compound Ust (TCL) and Target Analyte (TAL) parameters .. The sampliilg 
' . proced~re at each leachate well 'included:_ measurement of static water /leachate 

· elevation, removal of approxi.:nately three times the static volume· of 
. water/leachate, and field measurement of temperature, pH, and specific 
conduct~ce. Aft_er the well had recharged from purging, sample volumes were 
collected .in th-e f~llowing order:_ :(1) two 40~ml vials for· vol~tile organic 
compounds (VOCs); (2) four one-liter ._glass amber bottles for'semi-volatiles, 

, 'pestiCides- and PCB analysis;. and(3) five~· one-liter polyet~yl~rie bottles for 
. • ' • ' ' I , 

metals, cyanide, 't~tal orgamc carbon, (TOC), nitrate-nitrite, amniorua, ch~mieal 
·oxygen. demand (COD), chl~rides, alkalinity, sulfate, total dissolved solids (TDS), 
and total suspended solids. rrss). One ,25~ml polyethylene container WaS filled ,' . 
fot field parameters. Preservatives were adde_<;l to the metal,. cyanide, TOC, 
~trate-nitrite, a~oni;a, and COD within_ one hour of .sample collectioh. 

' The sampling equipment' (i.e., bailer and cable) wete decontaminated before. and 
after ·each sampli~g .. 'The decontamination procedure fo-r each equiplnent' item 
was: a wash with trisodium phosphate (TSP) solutiop, a ri~e with potable water, . 
and a final ririse ~th distilled water .. The_decontarninated equipin~nt was placed. 

. . . . -
in clean plastic bags for transp-ortation to the next sampl~ng stati()n. _ . · 

' . 
. ,: 

,. ' 

. -;.-
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QuaUty. ~ssurance Sampling, Chain~of-Custody protocols, sample handling, 
storing, and shipment, we-re conducted. as sp_ecified in· the Quality .ASsurance 
Project PI~ (QAPP). . . . , . . 

' ~ . . :: .. . ' 

2.6.5 ·.Private.wen·sampling (PW) .· .· 

Priv.ate well sampling was performed at eight locaticins during Ph~e II ofthe RI.. 
Residences where private well samples were obtained are illustrated in Fi~re 2-
7. · Available well logs are contained in Appendix L. I. Private wells identifi~d 
within the Sit~ Vicinity are presenteoin.Table 2-5. · . 

At each private well location, a sampling-location was chosen :where ·well·water 
qid n~t·undergo any treatme.nt or softening. The water -~aS allowed to ruri for 
approximafeiy 1s min~tes, and field measurements of te.mperatur~, pH, and 
specifi~·condudivity were.bbtained· at fi~e~min~te 'interv~ls. A calculation of 
purge volume was made at each sampling location, by. determiri.i~g the. ~a~e of 
flow into a fiv~-gallon pail. . 

' ' 

. Samples ~ere collected in the sa~e para~eter seque~ce as· folfowed fo; 
nionitoiing well samples. ·Preservatives were added as, required. ·Private well 

. -
. samP.les were·not.filtered. 

·: Quality Assurance Sampling, Chain-of-Custody .Protocpls,sa~ple han.dling, 
storing, and .ship'ptent, were conducted' as specified in the Quality Assurance 
Project Plan (QAPP). · · · . . . 

' <: ... 

V251PH UTech Memo.Sec 2/PN 
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. SECfiON3 . 
FIEL.D OBSERVATIONS .. 

. 3.1 · INTRODUcriON. 
'The Rer~.e'dial Investigation was conducted in 'two phases. The purpose of Phase I was to ' 
evaluate :th~ gr~undwate; flow and _character of potential co~tamination in· the upper 
aquifer, ·and characterize the source~ of buried waste at the ACS NPL Site. The purpose 
of Phase II~as. t.o complete delineation of any· upper aquif~r contaminat~on, and to 

: .. delineate the vertical and horiZontal extent of burled waste in the areas identified during .... . . . . . . ~ . . 
the Pha.Se I investigation . 

A. fuu upderstanding of the site chara-cteristics and contamination. results from an 
·evaluation of all the sampling results from b.oth Ppas~ I and IL That evaluation is 
provided in Secti9ns 4, 5,· and. 6 of this report. The purpose of this section is to ·provide a 
narrative description of the RI; and howjt pr-ogressed from Phase I through Phase II. As 

' . . . . .. . . . . ,( 

··a result, the section describes Phase I sampling results, and poes not. focus on the Phase 
II firidings. This section should.no(betaken a;; an eva_luation of the site conditions,· but . 
as a. descriptio~ of the conce.ptual approach tojnvestigating the Site, and a sununary of 
the rationale for the sampli~g which was· conducted. . 

Th~ work Plan provided for· the c~llection of 48 soil apd waste samples to characterize 
the sources of contarniriatfon in Phase I, and the coll~ction of an additional 20 samples i~. 

... Phase II. to· complete the delineation of ·identified contamination .. On the basis 'of the 
. PhaSe I ~esults, it wa.S evident that 2o additional sa~pies in Pbase II w,ould be insuffi~ient . 
to adequately ch(lracterize the full extent .of contamin~tion. at 'the Site .. The PRPs. and 
Warzynv_\vorked with the U.S . .EPA RPM to devel~p :a Supplemental Technical 
Investigation (STI) to·s~pplement the· Work Plan· with an adequate number of 
appropriate sa~ples. The ~upplemented Work Plan replaced the 20 full TCL/TAL 
Phase II samples with 109 samples collect~d from multiple depths:at 59 locatiom. 

. . ~ . . - . . . ' 

' The field work was conducted in 5 general areas: the landfill, surficial soil areas, buried' 
w~t~, and grou~dw~ter .. The 'reDiainder of this section- of the· RI Rep-ort presents the. 
field observations· from both Phases of the RI,. with a focus on the rational ~or selecting 

· Phase II sampljng locations and parameters. · 

'· . 
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The foqis of the investigation in the Griffith M~nlcipal Landfill Area ~as the inactive . 
. ·portion. to the s~uth and east (Fjgure i-2). ·The investigation of the Umdfill included 
pl~c~ment and sampling of four leachate· head weils (L W ~) . ~hr~~gh L W -4) during Ph as~ . . 
I. On the basis of the Phase I results, no additiona-l investigationwas necessaryfor Phase 
It. 

Additional· analytical data was collected from monitoring wells MW-1 and MW~15 
'located on the south boundary ~f the Iaridfill .. Water level rl;ata ~as ~ollecfed at several 
.piezometers 'and staff gages placed m: and around the' ,landfill. . . . 

. ' . . ' 

'3.3' SURFICIALSAMPLING 
Sampling of surficial ~soil, sedim~nts and ~aters were ~onducted iil both phases of, the 
investigation. The sample groupings include soi(area (SA) samples and surface . 
water/sediment (SW, SD and·SD/SW) sampling. ·soil area samples were collect within 
th~·ACS facility at the site of the former incinerato~ and at the Kapica drum recycling_ · · 
~ea~ Surface water and sediment samples were collected in the Fire Pond within the 
ACS facility, in the ditch west of the Off~Site Containment Area; and hi, the wetlands on 
the do\vngradient sides of the .Site. . . . · . 

~ .. ' . 

- . 3.3.t .Former incinerator Area 
. During Phase i, one soi~ area sample (SA~3j wa.S collected ~ th~ former. incinerator area. 

The sample consisted. of surficial s~il .material, 'collected from a depth. of 6 to 18 inches 
'.and com posited from five discrete ar_eas .into a single s~ple. l}le sample was analyzed 

for full TCL and. TAL parameters. Phase I. results indic(!ted that addition~ sampling 
·would_ not be necessary .. ·. · · ·. · 

. . ' 

· 3:3;2 Kapica Drum Recycling Area· · 
. . . . . ' ~ 

33.2. ~ ·Phase. I Investigation. In the Phase 'I investigation, tWo soil area sadtples wer~ 
collect at the Kapica/Pazmey area, (SA-l and SA-2). Locati?ns are shown on ~igure 2-2~ 

· ·The samples were· composite samples from 6 to 18 inch depths at five discrete locations 
across an approximately 50 by 100 foot area. Sample SA-l wa.S l,ocated northwest of the~ 
Kapica building and SA-2 was :located north of the building.· . 

·'. 
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ln both soil areas, the. surface and near ~urface SOilS COnsisted of br,own and gray S;lndy .. 
Jill With various rrietal debris incl\}ding d~111· lids and part~. Traces .of colored organic ... 

material· and sludge wer~ y{oted throughout the area .. Sol~eilHike odors were detected ._- · 

, and elevated HNu ~eadings were recorded on the· boring logs (Appendix D). -Samples 

. ~ere analyzed for f_ull TCL and TAL parameters and found· ~o contain PCB 

. cq~ntarnination. 

3.3.2.2 Phase II Iilvestigaticm. To.fully document th~_distribution of PCBs in the s·uificial 
soils further PCB sampling was conducted in Phase.II. ,The sampling consisted of_making .· •' 
'a grid of 12:shallow borings (SB-43 'through SB-54) and collecting samples at two discrete. 
depths, 0-1 foot and 3-4.5 feet.· .The sampli_ilg_locations were layed-out across the Kapica. 

Area in a regular grid with approXim~tely 50-foot spacing. 

. . 

33.3 Surface Water'Dr_aina~e Areas . , 
3.3.3.1 Phase I Investigation. The approved wbrk plan designated 11 locations for 

. colleCtmg both surface water and sediment samples. During the pre-investigation Site 
meeting betwe~n the U.S. EPA and Warzyn, several ~f the:locatio~ allocated in·the­

. approved work plan we~e modified, ami several of the locations were designated as 
sediment-only sampling _locations. ChangeS in locatiom· ,wer_e ~ppropriate because site 

. op~ratfons,. p.art~cularly in the landnll vicinity, have· ~hanged to different areaS. In .· 

. add-ition,. some of 'the locations ·appropriate for sediment. sampling did not contain . 
standing water, so the su~ace water sample was elimiri'ated for these locations. 

J.>hase-I .sampling locations were designated as SDOl thro~gh SD09 and SWOt through · 
SW08. These include:· two water. and sediment locations on tbe- ACS facility (SD ;swoi 
and SD /SW02);. two sediment locations ~in the marsh west of the ACS -facility_ along a· 
surface water run-off route (SD03' 'and SDQ4);' one surface water and ~ediment 'location· 

· in~ the drainage di~ch just west of .the Off-Site Containment Area {SD /SW05); one 
sediment iocatiom in the marshy area south of the landfill· (SD06); tbiee locations along · , 

. the drainage ditch in the west marsh .(SD/SW07A ·and SD07B) and between ACS and 
. . . . ( 

_the landfill (SD07C)_; and ·hyo locations in. the marshy areas eastof the landf~ll 
(SD /SWOB and SD09).' The .samples were analyzed. for-full ~CL and TAL parameters. 

\ ',· 

-- · .. 

,_ 

''' 
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-3.3.3.2 Phase II Investigat_ion.- Ph~e I sampli~g~indicat~d low levels of PCBs in samples 

located along surfa~e water dra~nage· route~ between-ACS a~d the landfill. ·.Six 
additional sediment samples were collected in.Phase II (SDH>~SD.15) and analyzed for· 
fullTCL-and TALparam.eters. ~These areas are_loc~tions.wher~ groundwater discharges· 

.· to the sui-face~ to form stiif~ce. wate~ iun-off .. -Th~ purpose of the sampling was' to 'identify 

··any ~ontamin,atio~ resulting from the discharg~ of contaminated groundwater. -: -

· 3.4. BURIED WASTE INVESTIGATION 

3.4; l On-Site Containrrient Area 
The On"'Site Co~tainment Area was identi~ed.an9 ~amed by the. U.S. EPA FIT team in 

. 1985. It is a rectangular area approximately 2SO feet north ·to south andc 450 feet west to 

east,located in the northern third:ofthefenced_ACSfacility (Figure 1-2)~ · 

.U.S. EPA reports indicated that the ·area was used to store drunis of waste materials , 
prio~ _to 1915. An· aerial photograph ·of the Site from 1970 (Appendix A) shows· rows of· 

. . ' . . . ' ../ 

ground ~over in this area' which H is reasonable to ~_assume are -drums.- An aerial . 
photograph 'from 1973 (Appendix A) indicates that the .area is clear ~ith·~o.sign of 
· drums on the ground surface. At th~ present time, th~. aiea is flat ~th no vegetation, no 
surface construction, ~d little debris~ coarse sand arid gra~el covers the entire area. 

• ~ • , .J • • • 

. The field investigation for the ·on-Site Containllient. Area w~ conducted in two phas~s. . ., ~ . .... . 

.The purpose (Jf the first phase was to identify any potential contaminant sources in the 
·are~; the purpose of the second phase .was to document the horizontal and vertical :extent .. 

' ofthe contanitnation, and to identify the concentrations of the·co~taminants present. 
Investigative procedures included the following:- · 

Phase I 
Aerial photograph review 
A geophysics inv:estigation 
15 auger probes 
1 test pit excavation. 
6 soil borings to ¢ollect soiLsamples at ~o depths 

. Analysis of 1i soil samples for TCL/TALparanieters · . 
. Surveying horizontal and- ve-i"tical locations. of auger p~obes, test pit and soil 
f?orings. - ,_ · · · 
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6 additional soil b_orings to collect' soil samples at three depths.· 
Analysis of 18 soil sample§ for TCL volatile organic compounds. 

_ Surveying horizontal and_verticallocations of soil borings. 

. . ' . -· 
. 3.4.'1.1-Phase I Investigation. 
_ Aerial Photographs Review _ 
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Ae-rial photo~raphs of the Site vicinity from 1954,-1958, 1965, 1~70, 1973, and 1980 wer~ 
- evaluated. These indicate that numeraus drums .were stored on the On-Site 

Containment Area fro~ 1968until after 1970. The evidence of drum5 is gone- in an 
aerial photograph dat~d 1975 (AppendiX A). 

Geophysical 'Investigation. _ _ 
·Prior to initiating intrusive investigation methods, ageophysical survey wa.S ·conducted· 

· · ~cross the On~Site Containmen't -Area, using an Electromagneti~- (EM) ter_rain 
conductivity instrument. Instrument· readings were taken at each intersection of· a 15-­
foot grid over~the 2SO by 450 foot o'n-Site Con,tairuDentArea. The raw data. and contour _ -
plots a~e contained in-Appendix 0. · - . . - . . . 

The EM survey indicated_ one major resistivity anomaly and sever'al s-mall anomalies. 
·.The Jatge anomaly was further investigated by inaking a: t~st pit excavation. The others 
-were 'investigate~ by auger probe. -· . . _ . 

Phase I A~ger Probes 
· Sin~e there was only large one geophysical ano~aly, ·auger probes were used to identify 
. the appropriate poin_ts- to select locations for six sa:Oipling borings. -A detailed description · 
of the investigative method is 'inch.1ded in Section 2 of this report. . 

Fifteen 'auger probes. (AP-21 through, AP~35) 'were. made in a grid' With approximately 
100 foot spacing. The ·locations of-several auger probes were modified t"rom _exact grid 
coordinates to investigate_ the minor. geophysi~ anoma)y areas. (A_ detailed description · 
of the investigation me'thodology is 'included in s·ecdon f of this report.) The on-.site-

" geologist kept a written log of the observatj'ons an~ HNu readings for each auger probe. 
The observa~ions are sumniarized in Appendix G:. 
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Phase I Soil Borings 
·rri· accordan~e \Vith the approved Work Plan, soil borings were made at six locati.ons for. 
·the purpose of collecting samples for analysis from· two·separate depths. (A detaiied 
description of the investigation methodology is included in Section 2 .of this report.) . Soil 
borings SB-0$ through. 'SB-.13 were collected in ·the On-Site_ Containlne~t Area during 
Phase f of th~ investigation. The six locations were. selected on the basi.s of 'the 
geophysical survey and·auger probe ijqding~ and approve~ by u.s. EPA RP-M~ ' .. ·: 

- ' ' 
The general procedure at each location WaS tO drill with hollOW Stem auger, collecting 

· split~s-poon ·s'amples _at 2.5-footiritervals. One soil sample·was collecteq for ·laboratory 
analysis· fro~ two discrete depths in-each borehole~ The·sampling.intervals were selected 

. . .· . . 
(on the basis ·of visibl~ evidence of contamination and HNti VOC readings) to represent · 

· ·the most highly contaminated zpnes iri .the boring. E~ch sample ~as· analyzed for full 
. TCL"a~d T Atparamete.rs. · . ; . . . . . · . 

• J • { • 

Based on the EM survey ~nd auger probe findings, specific soil-boririg·locations were 
: selected_ for subsurface soil samplirig and analysis. · ~ationale for the selected soil boring 

locations are as follows: · ' 

SB-08 was drilied near auger probe· AP-22 to-identify.the nature or'elevated HNu 
readings and a petroleu~-like odorin the underlying soils.· Sample SBOB-6' 
and SB08-~0' were submitted fo~ analysis. - · 

SB09A was drilled near auger probe AP~34 to id~ntify the nature of elevated HNu 
· readings in the. unde.rlying near surface soils. ·Howe:Ver, ·while drilling - · 
SB09A; conditions encountered· inth_e subsurface soils ~igh HNu readings . · 
were not detected. Therefore, this boring locations was aband9ned and 
·relocated further east toward AP~33. · No samples .from SB09A were 
submitted for analysis. . . 

. ,'. 

'• . 
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SBll was dnlled and sampled near·auger probe AP-24 to ide~tify the miture ~f 
elevated HNli readings· in the underlying soils. Samples SBll-5' anc,l SB11-

. ~0'. were· submitted for analysis. · - -. · · · · ·· · 

SB-12 · \va"s drilled·and sampled near auger probe AP~28 to ide~tify.the nature ~f 
· . . elevate(l i-INu reading and possible staining in the underlying- soils~ Samples 

· SB12-5' and SB12-10' were submitted for analysis. - · · · · 
. . . . 

SB-13 · was drilled and sampled near auger prob~ AP-26 to id~ntify ·the pature of 
elevated HNu readings and a napthalene-like odor· in the underlying soils. 
Samples SB13-5' and SB13-10' were submitted foranalysis. 

. . . 
. ,· 

At ·each· of these soil boring locations, the .subsui-face soils we.re sampled at 2.5-foot •.· 
inte~als to the ·end . of the boring:· · Soil samples were collected for analytical purposes· 
from the m(>st contaminated _interval based on.visua:I _observations and HNu readings. 
Each boring was extended beyond the visibly (:Ontaminated zone iil order to collect. an ' 

uridersoil sample. Thus,- two subsurf~ce soil sample.s.\ve~e collect~d- fr~m each soil 
. . ' . 

boring for analytical purposes.· 

A test pit, TP~2. was excavated in the are~ with the large geophysi~ anomaly_ .. _This area . 
is mounded_ slightly above the flat ground surface is characteristic· of most of the ACS 

facility~ The drums appear tO -~e buried OJ:l their sides and closely packed together. 
. Various liquids were.oqserved in soil surro\uiding the drums, such as brownish water, an 
·oil-like liquid, and~ viscous blue liquid leaking.from.several drulllS .. ·The majorlty o'c.­

. ·drums were noted to be dented, corroded.and/or.mangled: Native soihvas encountered 
· · · at-about 5feet below the ·surface beneath the buried drumS. 

Two samples were c.onected from the test pit and submitted for laborat~ry analysis of 
. . - . ' . . . 

TCL and TAL parameters. TP-2 was collected to represent the waste materials·leaking 
from several oLthe,drums and saturating th~ soil surrounding the diurns. SB~10· was · 
collected trozii the natural s~il which underlies the drums ·and contaniinated soils. · 

. . . ' '. 

. . 

The laboratory test results are descri~ed and evaluate~ ip. Section 5.4 ofthis report. 

·. ·,' 

.. 
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3.4. L2 Phase II In~estigation.:- Phase l field observatio~ and·· ~nalyticru re~ults indicate 

that two discrete areas. of contamination eXist in the ·On-Sit~ Conta.inment Area. The 
East Area co~ists of ~post of the area and i~ characterized by r~latively high levels of 

.-volatile organic contamiriation at an.d below the water table;.. The West Area is th~ major~ 
. geophysical ano~aly area ~hich was found t6 contain buried d~ms. . . . 

. .· ' . ' . : . 

· PhaseTan~lytical results indicated: . 

East Area . . A majority of the Phase I samples indicated VOC containination in 
the zone at and bdow the water table. · · · 

West Aiea Bo~h samples collected from the buried drum zone containep VOQs, 
P AHs, and PCBs .. , . . --

' ... 

The purpose ~f the Phase II sampling in the E~t Area ~as to docum·ent ·the vertical and . 
. ho~izontal extent of VOC contamination in· the s~bsurface. Sampling consisted of 
making 6 additional srin borlngs; whi~h, together with Phase· I sampling, make a 3. by 3 (9 · 

· point) sampliflg grid. The ~base IT soil borings included SB55 through SB60; .locations 

are shown on Figure 2-1. Pha5e II samples w.ere collected at two. depths and laboratory 
analyzed forVOCs according to the foll_owing rationale: . 

· · 7 feef 
'16 feet 

Approximately at the water table 
At,the base oft~e upper aquifer 

. . ' . '· 

The "purpose of Phase II s~miplii1g in West Area :was to document the· vertieal and. 
horizontal. extent of subslirface contamination and to ~iffer,entiate, t() th~ degree 
possible, between the extent of VOC con-tamination and the extent of PCB/P AH 
contamination. Phase II sampling in_cluded eight additional soil borings (SB~l thro~gh 
SB68). ~cations are- shown on Figure·.-2-1)~- Phase II samples were coll.ect~d at two 

... depth~ and laboratory al)alyzed for _YOCs and P_CBs, ·according to the following 
· rationale: . 

7 feet Approrimately at the water. table 
16· feet .At the base of the upper aquifer 

v . 

. ,..: 

The re~ulis of Phase n laboratory ~ests are described .and evaluat~d in Section s.3.of this 

report. 
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The Still-Bottoms Area .Was identified· arid named by the aerial photographs~ It is an oval 
area approxi~ately 100 feet in diam~ter in the centrai portion of the fenc~d ACS.facility 
(Figure 1-2).· Th~ east and we~t flankof the St~l-Bottoms Area have'.been CQVered by . 
the co_nst~ctioil of. aboveground holding tanks. . · .. . . . , .. · . 

Reports indiCate that the Still Bot~offis Area was a bermed,·abovegr<mnd lago~~-usedto 
temporarily st<jre ~till-bott_oms material piior to off:.~ite disposal. The lagoon was 

... reportedly closed during 1975. Th,e ·closure corisisfed of filling the beniied area with 
' solid materials and covering it with crushed. rock. . '. . ' 

. The· field in~estigation· of the ·Still-Bottoms Area· wis -_conducted in two phases .. The 
purpose of .the first. phase- was to identify ·any potential contani~nant sources ·below 
ground in ,the~ area;' the·purpose ofthe secondphase was to doa:unent-~lie horizontal arid 
vertical extent·· of the. contaniinati~~ 'and to further delineate the concentrati~ns•.or the 

· ~ontaminants present. Investigative procedures included the following: · . . 

Phase I 
Aeqal photograph review 
Two auger probes· · 

., 

· two test pits · . . . . . 
Two soil borings to collect soil samples from below buried waste 

·Analysis of ~our soil. samples for TCL/T AL parameters 
·· Surveyi.ng horizontal and vertical location of auger probes, test pit and soil 

borings · · - ·-, · · 

'Phase II 

Two ~dditio11a1 soil borings to collect soil samples-at one depth 
Four. additional soil borings to collect soil samples at two depths each­
Surveying horizontal and verti~llocations of soil borings 

3.4~2.1 Phase I Investigation. Aerial photographs of the Site vicinity from 1954, .1958, 
1965~ 1970, 1973 and. 1980 (Appendix· A contains copies of sections from the 1954, 1958, 
1970, 1973, -and 1981 p-hotographs); . These·provideq a prelimin:ary indicati~n 9f the · 

location and horizon tar extent' of the bermed area. The area: was further delineated 'with I . . . . . . . 

· · auger probes du~g the investigation. 

' ' ' 
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As specified by the RI Work Pla~ two test pits ('fP,.6 andTP-7) were excavated into the 

fo~m:er Still-Bottoms Area. The area is' slightly ll{tiunded ~bove the flat surface be_tween 

vertical ~b~veground storage tanks ·oi the active ACS facility. Test pit TP-6" was 
excavat~d near the smith end· and TP.:7 was excavated about, i50 feer further north. ·Test . 

. ' " 

pit logs are contained _in AppendiX: H. . 

, -

Buried 4rums were encountered in _both TP-6 and TP-7 below about 3 feet of silty sandy 
· fill. Ii1 TP~6, a blue liquid· and various cqlored gels and ·solids were found in the_ sandy fi~ 
surrounding the·buried drums. This material was collected for a waste sampl~ (TP-:6-4) . 

. The pit was. excavated deeper to· obtain the u·ndersoil native soils sample andsub:mitted 
for. laboratory. analysis _of TCL arid. TAL parameters. Beca~se ·of concern that further 
excavation might cause downward 'migration of 'th-e- waste, . a. field decision was made to 
~bandon -the effort's of obtaining the native undersoil-by excav~tion a~dto ·collect the 

. undersoil at this location by soil boring. · . . . . · 

The soils e·ncountered at -TP-7. contained-an opaque solid jelly-like ~ubstance w~ich was 
_ leaking from a corroded ;md dented-dnim. _This materlal w~ sampled (TP-7-3) along 
.. with some of the surrounding stained ·sandy fill and· submitted for TCL and TAL 

panirrieter. analysis. :After ·sampling, the .test pit was backfilled. with·the removed' 

· ·material. The native t_mdersoil s~mple at this location wa.S ~lso collected' by soil borlng:. 

Two soii borings with sampling ·ap.d · t~o ?luger probes were added during Phase I 

investigation activities. ·The ~() soil borings, SB-17 and SB-18, were diilled at test pit 
.·locations TP-6. and_ TP-7, respectively, to collect a sample of the soil from beneath the 

. . .· . r 

· bu·ried waste which had been 'encountered in the· t¢st·pits. A soil sa~ple was collected 
from each soil boring and submitted for laboratory analysis of TCL arid TAL parameters . 

. SB17-6.5' ~nd SB18~7'_ were· collect;d at ;those depths to r~present tlie.-undei-l~ng.native · -, 
s9il conditions below the ·buried druroi identified during test pit excavations. Two auger 
probes, AP~40 ·and AP-41, were drilled -to identify th~' northern· ~oitridary of the Still- .. · 

Bottoms Area. The laboratory test results are described and evaluat_ed in Section 5.4 of 
this report. Visual observations and· HNu readings we~e recorded at each auger probe 

• I • ' ' • ~/ ' ' ' 

and compiled in Appendix G .. 

' . 
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. 3.4.2.2 Phase II Investigation .. Phase I field observationS arid analytical results indicated · 
_that there is a discrete area of conta~nation'existing·i~ the Stiil-Bottoms Area., Samples 
from the two areas c~llected by test pit and soil borings indicated high levels of VOCs 
and p AHs a~ both locations, and concentrations of PCBs just below' generic cleanup 

-1. ' • • • • 

·standards at .one of the locations. Phase I sampling did not identify the lateral extent tq .. 
/ . . . 

the eaSt and north.· . , _ 

' ' ' 

The purpose of the Phase II sampling was to defme the horizontal_ extent of VOC, semi-· 
~olatile a,nd ·PCB contamination to the east and north and to provide additional d~ta to 
evaluate potential PCB concentrations. Sampling consisted of performing six additional 
soil borings '(SB:·22, SB-23, s·B-69, _SB-70,_SB-71 a~d SB-72). Results ·are discussed iri 
.Sectibi:t 5.4. ·The .Phase I soiLboririg samples (SB~22 and SB-23) ~ere collected at one 
d~pth and ~nalyzed for VOCs, senti-volatiles and PCBs. -The depth.of ii feet below the 
ground surface was selected .tp_ represent the underlying ·native ~oil co~ditions 
(approximately 5. feet below the-water ·table): Soit' bqringSB-22 wa5 located ffiidway 
between te_st ·pits TP-6 and TP-7, and s~-23 \vas located ~!>proximately so feet east­
southeast:of s·B 17. 

The Phase II soil borin~ samples frorp SB-:-6~: SB-70, SB~ 7i, and ,SB-72 were. coll(!cted at 
two depths and an~lyzed for VOCs, semi~volatiles. amlPCBs. The two sampling· depths 
are 8.(appro~mately at the watertable) and 20.5 f~et (Cit the base of the upp~r aquifer). 

_.These four borings locationS were selected ~n accessible areas near the perimeter in the 
former Still-Bottoms Area. These loca-tions represent the probable extent of 

_ contaminatibn condition surrounding the bUried_-d~ms of th~ Still~Botto~ Area. . 

3.4.3 Treatment Lagoon Area . . 
The Tr~atment Lagoon Area was identified by the EPA FIT team. and. also by th<: aerial 
phot()graphs. It is an oval area· approximately 200 feet ·by H)O feet iiJUriediately east of· 

· existing fire pond within the ~ctive ACSJa~ility- (Both ponds .are evident in the 1970 
aerial photograph, Appendix A). The 'eastern. boundaiy of the Treatment iagoon Area 
:is flanked by above-ground stonige tariks near the Still~ Bottoms Area:. 

I. 
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Reports· indicate the Treatment Lagoon was: dosed soon after the Still-Bottoms Area-

. wlli; 'filled. The .closure reportedly consist~d of filling the lagoon with solid m_ateri~ and 

c~vering· it with cru~hedgra~el. The area is currently ~ parking lot with a surf~ce · · 
elevation 3 to·_5 feet above the stirro·u.nding ground level. , . , . 

.The field iri~estigati9n pf th_e Treatment Lagoon Area was conducted in two phases. The 
. . ' 

purpose of the first phase was to document the charac~eristics of the· b~ried 

contaminants. The purpose of the second phase was to define the horiwntal and vertical 

extent of the contamination and. to identify t~e concentrations of the contaminants 

present.· 

3.4;3.1 Phase I Investigation. Aerial photographs of the Site vicinity indicate that the . 

existing fire pond was· excavated west of th~ Treatme'ut Lagoon in 1972, and that the 
Lagoon was filled in by 1973 .... · ,. 

Prior t.o initiating intrusive investigation methods, a geophysical survey was conduct~d 
across the Treatment Lagoon Area; using an electromagnetic (EM) terrain com~uctivity _ 

instrument. The raw data and contour ·plots are contained in Appendix C. 

As specified in the Work Plan, three test pits (TP3, TP4, and TPS) we're excavated into' 

the filled lagoon area; The test-pits are arrayed .south to n~rth above th~ axis of the oval 
. " . ~ . ' . -\ ' ' 

lagoon area ... 

. Test pit TP-~ was excavated to a·:depth of about '9 feet.· The· subsurfac~ s'oils con.Sisted of 

approximately 8 feet· of brown' and black sand fi.Il above the watertable. Staining· and 

. elevated HNu readinis were detected at ?to 8 feet A drum was encountered buried at 

a depth of 9 feet and a:. visco~s broWn liquid accumulated in the bottom. of the pit.. · A 

. waste sample (TP-3-9 feet) was ·collected of the oil~satu~ated sand s·urroundirig the drum. 

· Attempts were made to co'utinue the e~cavation deeper t~ collect the. n_ati~e ~ndersoil 
sample, ~ut the walls of the pit contin~ally sloughed in. A field decision was made. to 

ab~mdon the attempt to dig b'elow the waste. ·and consider this location for 'a ·.sample 

collected by a soil bori~g, later designated as SB-14. 

·,.' 
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The subsurface material at TP-4 was similar to that discovered at TP-3 .. A single dnim 
was. encountered about 8 feet below the surface_.and a thin brown liquid ·accumulated in . 

the bottoni of the pit. A saturaJed sand sample (TP4-~') was collected to represent the _ . 
~aste sample and the pi~ was backfiiled with the_ material which had-been ·excavated. 
Soil sample SB:-15 was later collected by auger to represe_nt the undersoil at t~is location .. 

Test pit TP-5 was excavated at the northern end of the lagoon area. Many drums were 
' ' . . \. 

obserVed buried about 2 feet below grou:Qd surface at TP-5. Similar· t~in b;rown liquid . 
· . wastes accumulated in. the bottom of the pit and .·were collected along with. the sandy 

mat_rix for a waste sample (TP-5-3 fee,t) .. Arter sampling, the test pitwas backfilled with 
. the removed mat~rial. · .. 

During Phase I, ·seven 'aug~r probe~ ·(AP-36, AP-37, AP-38~--AP-39, AP-42, AJ>-43 and· 
AP-44) were drilled near the perimeter of the Treatment Lagoon to :de{irie 'the extent of . 

. the buried material_with.in the T;e~t~~nt l.figoon.Area. The augerp~obes were drilled 
··in. areas. near the estim~ted ·perimeter. of th~ Treatment Lagoon which were also 
accessi~le to a drill rig. ·Visual observations- and. HNu readings were recorded at the 

· probelocation. · · 

3.4.3.2 Phase II ·Investigation. ·The horizontal ,extent was deterniined .in Phase I froin the 
aerial photograph and auger. probes~ The Pha5e I sample anaiyses from TP-3~ TP-4, ~d 
TP-5 iJ?.dicated high levels of VOCs-~and PAHs in_ all three test pits and two of the three·· · 
deeper soil borings. · PCBs were not detected in any of the samples. . The horizontal 
~xtent of the l~goon as indicated, fu th~ aerlal ph~tographs wa.S confirmed by the Phase I 
findings, but vertical extent remained uncertain: :. 

· · The .purpose· of Phase n' sampling. was to deli~¢ate the vertical ·extent of contamin~t~d 
soils. Phase Il sampli~g consisted of making fo~r additional soil borings (SB-21, SB-73, 
SB-74 and SB-75)~ Soil boring sample ·sB-21 \vas collected at:tW~ depths and ~nalyzed . 
for VOCs, PCBs and P AHs. This. boring was lpcated near the ·northeastern most· 
perimeter ~f the Treatment Lagoon Area ... The sa:mple oepth of 7 feet was selected to 

rep'r~sent ,water. table. conditiQns and the 12 foot sample depth was selected to represent 
. co~ditions' 5 feet into the ~pper 'aquifer. OThe remaining three soil borings SB73, SB74 
·:and SB75. w~~-e ·drilled near th~ Phase (test pits TP3, · TP4 and TP5, respectively.· Soil 
borings, sample depths and rationale are as folloWs: . . ' 

' -;- . '(. . . ' . -· . '.· 

·. / 

,·- ... 
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-' 

·,·,', ... 

'·- SB73 ( 5 f~et) ~nd. SB75-( 5 :feet} to repr~sent conditi9n 9f fill ~ate rial ~~bQv~- the -
water table. ' . . - ·, - ·. - ' . . ' ' ' ; . ·. 

•' 
. _' . . . : .... "- .. ' ;.·· ' J·.. : . '. .·- ·._ • ..··. • .. • ... 

SB73 (19 feet) ;and SB74 (19 feet) to represent condition of underlyip.g native 
. . ' . ) . . ' . .. ' '. 

soil-at the base of_the upper ·aquifer. , . .._ 
. . . . ' ' - . ·. -. 

SB74 (15 feet) to represent the condition ·ot underlying soil sevet;al feet below 
the buried material.~ ' - _·' . ' . . ' - - ' - . . . - ·_ . . ' 

::- : ,· ; ( 

. . i ' ' ' ~ . . } . . . -

Phase IT soil :boring samples were an~yzed 'for VOCs an~t semi-volatiles ... The resu~ts .of 
the Phase Ill~bor~tory tests _are ·described an~i e~aluated in ·section 5.4.2 of this _:report.- -

• • - J • • • • ( - •• • • ~ - • • • • 

3.4.4- Ffre Pond-Area· . _ _ . _ 
-3.4.4;1 The Fire Pond. :The Fire Pond_ wa5 i<}entifi~d by 'aerial photo~aphs _aild named 

·: by Ainerican Chemical Service~ (ACS) fa~ility staff. It is an existhtg-body of water .that 
: .o~cupies an area .200-feet by 60 -fe~t Within'ihe' active ACS .f~cility. ~The p()nd coliects'' 

- . surface ~ater: runoff from the_ p-lant' S· ~torm S-~\\'~r· sys~e~< - ' _ , . , < . . . -. 
. · The-field 'investigation for the Fire . Pond areii was conduCted. during· Pq~e I -to. identify 

any potential ~ontamin~nt source in. the· porict itself: sampling: consisted of collecting · 
surface water sampleSWOi and ·sediment sample SDOl. The-tesults(App.endix '0-3) did. 

- -not indicate c~ntamination which would require furth~r d~lineation- in Phase 11·. ·- -.' . . . . . . - . '~ ,. . . 

-·· -' . 
• , .. \' " , , : . .· '-·- _ • , r<'j ; . , 1 • .' • < . 

·_ 3.4.4.2 .Area West of the Fire Pond.:·. No Phase I fi_eld ·work·o~ samp_ling ~as conducted iii 

( '•I 

. -, 

the area ·wesfof the· existing Fire· Po~d. Howev~r; in Phase I during. the constru-ction of · 
piezo¢eter _i>~37 in that are~ the aug~r cu.tting~ were nO,ted to co~tain traces of sludge- · _ · 
like. product with elevated HNu readings. ·_Later, when water level ~-easur~:ments were 

. . atte~pted in P-37, a br~wnish-r~~ .oily substance hadac~m1.1lated in the piezometer. _ · 

. _ It .was .thought th~t the llquid' in the pi~zom-~tef mightindicate that a siinil~ liquid w~ 
: floating.'o11 '.the water. ·table. ·Additional fieid work was proposed 'and coqducted in th_e· -. ·. . · 
area west of the Fire Pond near--Piezometer P:-37 to· determine the extent of sbil and 

.. ~quifer d~ritamination i~ ~e~ ~ea: Investigative procedure~ incl~ded t'he following:·:· 

- 1 

·.' 
• ' ' J ~.··· 

. ,· 

'-

:.c' 
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. · One:soil]?oring to 'collec~ a san1ple .a waste material revealed in P~37 
-Analysis of one sample for'TCL/TAL parameters · · · ·- ·· 

. ~ . 

' 

. The investigation was ·c6nducted by fust ~aking s'ingle, 'JO-foot _deep auger probes 100, 
· fe~t north; 100. feet' west, arid 1oo·fe~t south ofP-38 .. When· no waste was found floating 

on. the water t~bl~ atthose locations, the distance~· we.re halved, and ~uger probes we~e ' · . 
. made- ~0 feet in ea~h of the ~hree directions fro~ p:.3K -Thes.e borin'gs agam.sh:owed no 
acclim~latiori (}f floating waste, so the: di~tance was .haived again to 20 feet. The auger 

.···probe locations (AP-45.through AP~53) are ~ho~ ~n Fi~~e 2-'1. ·. . . . 
,. \ ·' . .· - . 

·· :No accum~lati~~ .of floatin~ waste. was fol.md 'at any -of th_e nine. auge~ pr~be~ (AP-45 

. ·through'AP:-53); However, the soil overlyin!(ih~ water ta]?le ha~ ~ ~ily conSistency,' so a 
_ .s(lmplewas collected of the soil at·~ depth of 7feet, j~st·above .th~ ~ater_table (SB,-2o;7) .. 
-a-~d submitte~ for full :teL· and TAL parameters: '·-Laboratory .result~ ru-~ _qescrlbed and 
evaluated in Section 5.4.. ·. ; ·· . . ·' · 

.r. 

3.4.5 Off-Site Containment ·and Kapica· Are~· _ . 
·According· to· fadli ty :records· and· an inte~e~ :with ACS facility personn~1: . the Off-Site· 

· Drum Contaiiunent Area ~as an area ~sed to.d·i~pose ·of. drums of wast~ mat~rlal which, . 
, could not be process~d althe ACS facility.· .The. area,_ ~ocated south ofthe· fenced A¢s 

_ . · .. ~facility wa5 owhed by· ACS and·used for-.a number of years as an_.op~n.dump for the-_ 
.. drums and. s~ill botto~ waste: Iri.the early 1.970s,)DEM r~quiied-ACS t~_dose t~e area. 

·by, buildirig·a berm around.'the'300.by 400 fobt_,accurmilatimi Qf,drums_and.~ppi~g:'it 
wiilid~. ··~ 

_The n.ortb and.west'beim ~ro~nd th~ area are clearly visible on the Site ~opography map_. 
(Figure 2-2), because. of the inimerou~ closely spaced contour lines .. No steep h~nns are .. 
. evident. on the south· and eas.t boundaries to indicate· the extent in those -directions. 

· :_Rather; the ground surface slopes.gen'tlydo~wa:rdtothe-south and~_ea5t~·r · · .. ' . ;_ ' . . . ..... - - . 

-·The Kapica·Dnim Re·cyding are~ waS used_by.Mr. ~pica from·th~ 1960s to. i980 and 
then-froin 198'1 to i9S7 by Mr. Paidr.o to recyCle and clean used dnims-for·Acs Inc .. The· 

' ground surfac~ is gravelly ~d ija;;. Ihtie vegetati~n. . There ar~ nuirier.ous pieces' ~f met~ . . ' ' 
.. ' . ' . . ' ' ·. . . ' . . . ' 

. -,.. 

. ·, ,·, 

·' _. 
. ._-, 
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. debris; ·many drl.lm :}i(ls and drum' lid clasps scattered acr_oss the. ground~ Iri several 
locati~ns~ "pancakes1'of rubbery ~ate rial are seen:.- These "pancakes" ~are Circular, 
.several feet in· diam~te_r, ~nd: sever~i inches thick~ Th.ey· appear~ t~·be the org~nic . 
_aggregat':kno~ked out of the bot~?m. ~f ~sed. d~nis. :· . . . 

·The field·inves~igati~ii-for the Off-Site _Containinent ar~a.'w~ ~-~nducted·h-t nyo'·phas~~: 
... - The purpo~~ of the fir~q)hase w~ to iden~ify- any-potential copWnlliantso~rces above.' .· 

. and below' ground in. the area;. the purp6se of the se~(md phase was to document. the . 
. . horizontal ~nd veitical:'extent of the c(>ntalninatio~ 'and .to identifY tlie con~e~trations of . 

. the contamin~nts presept . Investigati~e proce'dures-~ncluded the_ folloWing: .: . . . : ' .· ' . - : . . 

· 3.4.5.1 .Phase I Investigation. ·:·The Phase l'in~estig~tion.was initiated by conducting EM:· 
. ~nd magnetometer geophysics surveys across. :the. entire. Off-Sit~ Containment. and 
. KapicaAreas (Figure_l .. i) iti a. 15-foot grid .. Geophy.sical- data and. contou-r plots are 

included in Appendix. c.· . > .. 

Twenty major-~n~n1aly area~ ~e·r~·ide.ntifi~d from .thej~eophysic~l r~s-~lts~. Five. 

a~omalies ~ere identified in the.:Kapica Vicinity and: 15 across the remahrlng·off~Site: ·· 
. Area to. the north~· 'Ea~h of the .. ano~alies ~~s. investigated by ~uge~ probe~ · Aug~r·· · · 
probes AP:tthrough AP5 werep~rfor:med 'in th~ Kapica ar~a, an·~ AP~6· thro~gh AP-20· .. : 
were performed on· the Off-Site Area. The ~ethodol9gy i~;smninariZed in S~ction 2.3.3 

. ·~d the_ field observa_tion5 of ~acb is compiled in ~ppendix: G.· · 

The Work Pl~n state··.tha.t nine so.il boring locations would be selected across the.Off-Si~e 
C~ntai~e~t and K~pica Area~ and allocat~d full parailt'eter TCL and TAL samp~es · 
from two discrete depths' .at each ... On the b~is of th~ geophysical SUrVeys and auger 

.. probe findings, sixsoil boring locations were selected 6n.the Off-_Site .. Coritaininent Are~ 
··,·.and three locations ~er.e selected irt the Kapica Area:·. Rationale for the selected 
_locations.a~e as folloW~. Aiiaiyticat're~ults·ai~ prese~t~din,AppendiCes 0~6 ~nd.R-6. ·. 

' ' ., ; l ' ' .. - . ' c_ . , _.. ' ~ ' ' 

.·. ,. " · r 
1.- • ,. 

Kapica Area Soil Boiings: 
. SBOl was.drilleq and 'san;pleibetween~ auger probes AP-1 and AP-2 to-. 

investigate· the nature of the elevated HNu readings in the stained soils near 
. the northwest comer of the Kapica building. Samples SBOl-3' and SB01-9' · , ' 

were submitted fot analysis. ' . . . . . . . . . 

- . ·' 
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. -SB02 . ~as- drill~d. and .sim1pled near auger probe:AP~5 to';identify thi~otirce of .. 
·. elevatedJINu readings and·the t:tature ofun9erlying soil near severrudrum ·,­

·- .·, lids found--at the .surfac~. Samples SBOi~T (5.~' fo~ VOCs) _and ·sa02~8.5', 
· were submitted for ~na'Iysis. · · · · · , -. 

- SB03A was· drilled. near. auger prqbe. location AP~3. to ideni.ify the· ~au~es Qf the. , 
.. ~ ele.vated HNl:l re:adings and stained undeilying soils. Drilling was -

·unsuccessful because· of obstruc~ions· encountered directly below the. grm,nid ·. · _ 
surface (probably drum carcasses) .. No samples f~onj_SBQ3A were .. ·. 
submitted for analysis. Test pit TP.,lwas mad~ at this location and SB03 
boring number WaS used for a boring a't the Off-Siie.contai,nmenfArea. : . , _:, 

. . . ~-

'.Qff-Site Contai~ment Area· s6n Borings: , . . '. ,• '. ' ' ' . 
SB03 · was drilled . and sampled· between auger probes AP-17 .-and AP-18 to : 

. inyest,iga te the 'na.ture _of elev.atc;:d HN u. readings·. and: th~. character of -
· landfill refuse.' Sample _SB03-12', SB03_-17\ -and SB03-20' ~ere submitted 
.for analysis. · . · · · · · ' · 

SB04 · was. drilled. and sample.d' in. a central location between auger prf?bes AP~'13. · · 
and_ J\P-'14. While drilling.'and··sampling ··SB04; a.dar~ viscous liquid was . 

: encpunt,ered 'approximately 5 f~et below the 'ground surface. The.·Iiquid 
··accumulated :inside. tb~ -hollow stem_,aug~rs and coated· the split-spoon 

. · . sampler;· _Field sampling procedures were modified 'in order to collect a 
. sample of the ·liquid waste .. TI:ie soil boring was t~rminated af the 5 foot, 
. depth to avoid transporting: the waste. deeper With. the auger. A sample of 

the liquid ~as subrni tted. for- the: sample, SB04:-5;. . . ·. . . . .. 
,· .· ,• ·/ 

, SB04A' was drilled·'anc(sa.mpled :about.lO fee'i south ·of SBM t~ obt~· a. deeper . 
· sample.~ Samp\e SB04f;\.~ 19'·was 'collected and submitted for analysis. 

- • ' I ' ' ' ' ' ' 

:. SB05 · was dtille_(J- and;.sampled b.etw~en aug~r probes AP~12 and AP:-15 to < ·. · 
. ·· i~vestigate . the. nature _of 'the . dar:k oily· wastes enCOl;lntered in the n~arby .. , . 

· · prob_e locations. Similar waste. rti::1terial and·. undersoils were encountered · 
and sampled at this Jocatic)n. SaD?ples'SB05-14': a,nd SB05-l7' ~ere.· 
submitted for analysis. . · · · · · 

. ... 
was drilled and sampled near ·auger probe AP·6 to investigate· the waste ' · 

· cha_racteristlcs at 'th-at ·locatimi. Sampl~s SB06~11~5' anij SB06-l5' were. 
collected and submitted for analysis.. . · · ·· 

SB06 

SB07 W(lS drilled and s~pled_·near auger probe location AP-19 to investigate. the. 
waste material encountered at the location. Samples SB0~-14' ·ap(l' SB07-19 

. · . ·were submitted f()r analysis. · · · · · 

• . < 
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. 3.4:5.2 · Phas~ II 
Investigation; · .. The evaluation· of. the .Phase J data indi~ted

 . that there 

· -are: . 1) pighlevels of VOCs thro~ghou
t. m~ch ~

f the dff-Sit~ c
rint~iiune

nt Area, ~nd .2) . · · 

· relatively high levels of P AHs and .P(:Bs at seyerallo
c~tioris ,in

 the eastern ·portio~ o
f the 

'Off-Site Contai~
eniAre~ 

and :Pea con.tamh1ati6n iii the surficial soils at' tb.e J(apiea' 

. area~. I~ 'a
ddition, several surface po~ds orlagoqll$ were .identified i~ a~rial photographs 

·from 1?7()' and 1973 betWeen Kapica a:nd ~he-Off-Si
te Cbnt'ainmtmt Area, and evClluhnon. 

· of the. activitjes in tJ:te Kapi~ area suggested that there in.ight be a potential :for VOC · 

· accumu.lation ~~ the w~ter t~
ble zone. · · ~ . -- · · . ·. · - ·. . . · 

-.. 
;/_ 

Ii w~ agreed among the u.s~ EPA, the PRP technical subcommi
tte~, -_ami :wB.rzyn that 

. the. Phase n samplfng designai~
d hi the approved Work .Plan would be itlsufficien.t, to . 

adequ·aie}y· ch~acteriz
e. the vertical and horlzontai extend of contarilln

ants~ 'Thus, the 

PhaSe.IiRI was su-pplemented With .the-Supplemental Tichnical In~estiga
tion (STI) .. · 

' . 

. 

. ! ' . 

. • 
'' ' • 

., 
. ' 

~ . ' 
. 

. 
' . 

" 
. .~ ,: 

- • • • . 

. ~Off-Si
te Containment. Are·a: · ·Phase ll _ sarilpJing in the Off..:Site Containment area was 

conduct~d
 to ·d~~elop''t

h~~ data to differentiate· the areas With only voc' contarilination' . 

.. from·the areas WithVOCs mixed'With .PAHs and PCBs. 'Three sub~area.S
 ~ere· identified 

· . in the Off~Siie 
Afea .. • 

< '· 

• < 
,' 

Eight soil.bo~ings
_ Were made· in the eastern part of·the' Off~Sit~ Con

tailmR~nt area to 

colie~t ~am
 pies at three discrete ~~pths fo

r. the ~nalysis o
f VOCs and PtBs. The . 

. · .. 'sampling locati6nsf shown on Figure 2~2~ inclu(le tfie.f~llo
~ng:. 

· ' 1 · 
, · 

' } . ~ ' 
. 

.~ 
. . ' 

. ' . ' ' . ' 
. ' ', . 

. ' 

·"' ,• 

. · ·-·SB24 · 

SBzs· 

SB26 
SB27 
SB28· 

.. S_B29 

· ·· SB36· 

SB37 

. · SB24R 

. SB2SR: ·.·; 
,. 

< 

·sB26R 

Sl327RR, 

. '• . 

' ·'' •'. 

. ; .· •, 

·Initially, 'each boring was drill~d to a d;pth·.of 2tfeet and discr~te s
·amples were' 

collected at the t_2·~oot 
and zi .. root Aepths. Later, the borings des~gna

~ed with the "R" · 

suffix were re~drill
ed to: the bottom of.the upper aquifer (a depth betwe~n

 24 and 29 

'·' ~ 

II 

• • I 
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feet) to'collect a sa.n1ple to 'evaluate ·for po~ential ·ac~mulation' of d~'nse non-aqueou"s 

phase liq~i.ds (PNAPL) ~~ste .. AJl ·samples w.ere submi~ted to the laboratory for·the 
, • • { '• ' ' I 

analysis VOCs and .PCBs. . . . . . 
., 

' . 
l • -· 

Soi.l borings· SB36 and .. SB37 we~e conducted . tb, cOmplete sampling in. the ~ast central . ·· 

· -p~rtio~ of the ,.Off-Site Contai~ent A,rea., Samples wei~ collected from each. boring at.· 
• · .. three depths', 10 fee~, i7 feet and 23:5 feet' and subJl1itte4 fo~ analysis ofVOCs and PCBs . 
. . . . - . . . . . 

., ·.· 

Th~ northwes·t portion pf. the_ Of(~Site Con~a:~nlnent :area. was . further iri~~stigated ·by· . , 
peiforming soi'Iborings -~B38 and SB39. These soilborptgs'were sampled at thr~e depths.< 
and-each sample~-w~s subm.itted:~foranalysisofVOCs and ;peas .. ·_The sample depths ~ 

• ' , • , ' • ~· • I • 

' -were as foilows: 

. s-to feet 
17,.2Qfeet_ 
23-25 feet. 

· .. · 

·. appr,oximate level (>f buried waste . 
.. native soil ;undedyin:g burled waste · 
.bottqm of the upper aquifer ... -. 

' ' '' 

I, .. 

·. ·.The Phase I samples mdic~ted .that.the~aste b~ed in:th~:Off:-Site.Containme~tArea··­
was. b~th widesprea~ an-d consisted cif ~ots, ·P AHs, ~lid ,PCB.s; · It. w~s apparent th~;. 

. - . '/ t . - .. 

. further sampling should be con,d~cted to the southwe~t- to determine whether or. not the . 
area also con!~n~d buried waste. :Therefore,' sqilborings were rriade. an~ sampled' in two ... 
newareas .. 

. S~ilborings SB28 and SB29: were:drilled .. in the· southern portion .·of ihe .. Off-Site - . 
· .. , . Containment A~ea. (Figu;e. 2-2). The ·sa,mp\es were coll~~t'ed fr9m ·a, depth oC8 feet to 

.. ·~epresent_ th~ water iable.zone ~nd analyzed for fun ':fCL ~d TAL parameters .. ~ 

·. Twelve auger·probes (AP-6~· to AP-71) ~e~e.: drilled to a depth of 1~.5 feet in tl}e area __ 
_ · . southwest' of the. Off-Site Conta,inme.nt Area· (locatipns shown on Figure 2-2). The 
·.. observations. are summarizel in Appendix G .. ·_In general~· these ·auger probes. did_ not 
.. indicate burled waste. Three soil.bonng locatiohi;, SB40, SB41, and SB42; ~ere selected .. 

' ' . . . . . . .· ' ' 

to representthe subsuifac~ · coridi.ti<?~ in this a:r~a.: ~ samples w~re anal}rzed for full. 
.TCL and T ~ parame'ters. 

. ., 

', ~. 
'' · ...... · 

::• .. 

·. -' 

) . 

. ' 
-. '• 
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SB40 was ·advanced to a depth. of 10 feet to colled'a sainple repre~entat!ve. c}f the 
· water .table condition. . . .- · -,:. ·· · 

I, 
I ·, • 

. -SB41 .. afid. . : '_· ~- .· .. 
•, . _, 

SB42 -.were both advanced to th~ bottom of the upper aquifer. At each location, 
. one. sample was colle'cted at a depth of 5.5 feet to rep-resent conditions at the' 

water table and a second salpple was_ collected at 23.5 .feet to repre.sent the 
co'nditJorui at the base of the upper aquifer. ·. ' ' . . : 

. (' 

During the :Phas~ II sampling an are·a-~as- cibserved \Yhere a dark~oily s~bstanc~ w~ ·.· >-

~bserved on the .grmi_nd surfa:.ce .. The· area is· identified as 'wa;,te sampl¢ WSOl (Fi~re · 
2.2). The· waste'appeare~-to b.e leaking froql unde_rground,,soa sen¢s of~ix.auger probes' . 

. (AP-7ithrougb AP-77). and three split':spo~n ·sa.'inples were ·performed to: d~cument the .. · · 

vertical ·an~f ho.rizontal e~teD:t~ . The probes_ and split.;spoon .samples ipdicate that oily· · 
waste is. contafned ,in· an area· 35 feet- by ·-25 feet· horizontally to a cdepth- of 7 fe(!t.. A. 
'sample (WS01) w·~- collected of tqe oily .substance and subinitted. for full TCL/TAL. 

. . ~ ~ . ' ' . ' 

· analysis. 
·,, 

. · Kapica .·Drum. Recycling Area. Phase U of th-e investigation in the: ~pi~ ..i~iruty. was 

' ·con~hicted ·for tWo purpo~·e~: ·1} io.documeni the vertical·and horizon~ .extent. of P(:Ji. ·. 
contamination :in -the surficial soils: and 2,) t~ determine i_f .there is significant VOC- .· 

~ontammation· jn the water ~tabl~- ~one. The 'investig~tion ·o( surlicial ~CB contamination 
is di~ru~sed above in section 3.3.2 .. · · · · · '· · - · · · · · 

To evaluate ihe 'potential. for VOC cbntamih~_tion at the water ~abl~, _:10 ~uger -probes . _. 

were performed (AP-54. through AI>-57_ and AP~78 through· AP83) to provide a field. · 
· screeni11g ;i p~tentfal VOC · contalllination.-- _Oii the. basis .Qf the a~ger- probe-:· ·_ · 

.obser-Vations, .five soil 'borings w~re in~de_ t6' collect sa~ples- .frbm the :water table' zone ·. 

for. VOC .(!.nalysis~ ·Samples we~e coll~ct~d from. the w~ter t~ble viciliicy at the· f~llo~ng . ' . 
soil bo~g.loc~tions.a:nd· subniitted, to ~he labor~tocy for an~lysis ~fVOCi ..... 

•' ' ', . : . . . . . - . . . . 

·.· SB3i SB43 SB46- :sB49 · SB52 ·_. 
-sB32- SB44 ' 

·. SB47 
' 

SB50 SB53. 
·SB33 . \ SB45 SB48 SB51 SB54 . 

·,-
: 

'• ~ . . , . 

. . , 

. . ' 

r -· . 

. ' ' 
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.. The ~~H boring log~. a~~- i11clu~~d in_ Ap~endix D .. ·Analytical· resul~ are discii~sed. in 
- Section SA ·' . · _ ._ '. 
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TABLE 1-1 
Summary of Data Collected During RI 
American Chemical Services NPL Site 

Remedial Investigation 

Activity Data Generated 

PHASE I 

Review avail. info. Site History, Physical Setting 
Local Groundwater Usage 

Survey Site Boundaries Site Grid 
Site Boundary Location 

Geophysical Survey EM Survey (Off & On-Site) 
Magnetic Survey (Off-Site) 
EM In-Phase (Still Bottoms) 

Surface Water Survey Surface Water Measurement 
Locations 

Install Piezometer Grid Groundwater Elevation 
Measurement Locations 

Install Monitoring Wells 

Install Leachate Wells 

Effluent Sampling 

Perimeter Well Sampling 

Leachate Well Sampling 

Boring Logs 
Construction Details 
Site Stratigraphy 

Construction Details 

Analytical data 

Analytical Data 

Analytical Data 

Presentation 

Sections 1,4 
Figures 4-1, 4-8, 4-11 
Tables 1-2, 1-3, 2-6 
Appendices A, B, L 

Figure 1-1 

Section 3 
Appendix C 

Figure 2-3 

Figure 2-3 
Table 2-1 

Section 4 
Figures 4-2 to 4-7 
Tables 2-1, 2-3, 4-2 
Appendices D, E and K 

Section 4 
Figure 2-3 
Table 2-1 

Appendices Q and R 

Section 5 
Appendices K, Q and R 

Section 5 
Appendices K, Q and R 
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TABLE 1-1 
(continued) 

Summary of Data Collected During RI 
American Chemical Services NPL Site 

Remedial Investigation 

Activity 

Surface Water /Sediment 
Sampling 

Soil Borings/Test Pits/ 
Surface Soil 

Auger Probes 

Aquifer Testing 

Physical Testing At 6 
Monitoring Wells 

Private Well Sampling 

Water Level Measurements 

Climatological Data 
Collection 

PHASE II 

Install Lower Aquifer 
Wells 

Data Generated 

Analytical Data 
Appendices K, Q and R 

Boring Logs 
Waste Extent 
Analytical Data 
Site Stratigraphy 

Waste area definition 
HNu Readings 

Permeability Data 

Grain Size Data 
Permeability Data 

Analytical Data 

Groundwater Elevations 

Precipitation records for 
1/89-90 

Boring Logs 
Construction Details 
Stratigraphy 

Presentation 

Section 5 

Sections 3, 4, and 5 
Figures 2-1, 2-2, 4-3 to 4-7 
Table 4-2 
Appendices D, H, Q, R 

Section 3 
Figures 2-1 and 2-2 
Appendix H 

Section 4 
Figure 4-12 
Table 2-4 
Appendix I 

Section 4 
Tables 2-2 and 4-3 
Appendix F 

Section 5 
Appendices K, Q, and R 

Section 4 
Figures 4-13 to 4-16, 4-19 
Table 2-5 
Appendix 0 

Section 4 
Table 4-1 
Appendix M 

Section 4 
Figures 4-2 to 4-7 
Tables 2-1, 2-3, 4-2 
Appendices D and E 



I 
I 
I 
I 
I 
I 
·I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I· 
I 
I 

Activity 

TABLE 1-1 
(continued) 

Summary of Data Collected During RI 
American Chemical Services NPL Site 

Remedial Investigation 

Data Generated 

Water Level Measurements Groundwater Elevations 

Tracer Groundwater 
Investigation 

Install Upper Aquifer 
Wells 

Collect Aquifer Matrix 
Samples 

Groundwater Sampling 

Aquifer Testing 

Physical Testing 

Sediment Sampling 

Wetland Delineations 

Auger Probes 

4-21 

VOC Scan Data 

Boring Logs 
Construction Details 
Site stratigraphy 

Analytical results 

Analytical Data 

Permeability Data 

Grain Size; Porosity; TOC; 
Atterberg Limits 

Analytical Data 

. Report by US Fish and Wildlife 

Waste extent and Hnu Readings 

Presentation 

Section 4 
Tables 2-5, 4-4, 4-6 
Figures 4-13 to 4-16, 4-19, 

Appendix 0 

Sections 3 and 5 
Figures 2-5 and 2-6 
Appendix I 

Section 4 
Table 2-1, 2-3, and 4-2 
Appendices D and E 
Figures 4-2 to 4-7 

Figure 2-3 
Appendices Q and R 

Section 5 
Appendices K, Q and R 

Section 4 
Tables 2-4, 4-5, 4-7 
Figure 4-12 
Appendix I 

Section 4 
Tables 2-2, 4-3 
Appendix F 

Section 5 
Figure 2-4 
Appendices Q and R 

AppendixN 

Section 3 
Appendix G 
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Activity 

Soil borings and Soil 
Sampling 

Site Stratigraphy 

Field measurements of 
pH, T, DO, Redox, 

Environmental Audit 

251RI TABLE 1-lJAW fPN 

TABLE 1-1 
(continued) 

Summary of Data Collected During RI 
American Chemical Services NPL Site 

Remedial Investigation 

Data Generated 

Analytical Data 
Boring Logs 
4-7. Table 4-2 
Waste Extent 

Groundwater quality 

Details of Site History/ 
Processes 

Presentation 

Section 3, 4 and 5 
Figures 2-1, 2-2, and 4-3 to 

Appendices D, Q and R 

Section 5 

Section 1 
Table 1-3 
AppendixB 

Appendix 



- - -
Disposal 
Practice 

- - - - - - - - -
Table 1·2 

Summary of Disposal Practices 
American Chemical Services, Inc. and Kapica Drum, Inc. 

American Chemical Services NPL Site 
Remedial Investigation 

Quantity Location 

-

AMERICAN CHEMICAL SERVICE. INC. 

Landfilling 1955·1977 

1956· 1975 

55 gal. drums of PCB 
contaminated waste 

Non-reclaimable still bottoms 

Drums containing solidified 
materials Ex: latex paint, solid 
resin 

Distillation bottoms 

Solid material rec'd for 
reclamation 

Solid material rec'd for 
incineration 

Paper 

Incinerator ashes 

Ignitable and corrosive 
hazardous wastes 

Chlorinated solvent, acetone 
and MEIC bottoms 

Spent cresylic acid, cyanide and 
chromium from plating 

Lead pigments 

Empty bottles that had 
contained 2,4,D and 2,4,5-TP 

1 tank truck containing 500 
gallons solidified paint 

Off-site Containment Area 

6 drums 

10,000 cy 

68 cy 

Several 100 cases 

- - - -

Conments 

Containers punctured as they 
were landfilled 

- -



- - -
Disposal 
Practice 

Landfill ing 

Landfilling 

Landfill ing 

Pond DIsposal 

-

Mid 60's 

1969-1975 

1955-1967 

1955-1972 

1968-1976 

- - - - - -
Table 1-2 

(continued) 

- - -
Summary of Data Collected During RI 
American Chemical Services NPL Site 

Remedial Investigation 

Sludge and semi-solids of 
unknown type 

Solids in drums-questionable 
as to content, but probably 
solvent solids of benzene, 
Amylacetate, dimethyl 
aniline, diethylether 

Trash 

Retained samples (contained 
hazardous substances) 

Still bottoms sludges from 
reclamation processes 
sludges containing 
1,1, 1-trichloroethane, 
trichloroethylene, 
methylene chloride, toluene, 
benzene, and. other low boiling 
solvents 

Partially filled drums of 
semi-solid paint, lacquer 
and ink waste 

Aqueous phase containing 
small quantities of organic 
(some hazardous) solvents 

Quantity 

400 drums 

200 drums 

10 gal/wk 

253,510 gal 
still bottoms 
sludge and 
2,000 
partially 
filled drums 

41,612 gal 
sludge; 1,000 
partially 
filled drums 

Location 

On-site Containment area 

Treatment Pond #1 or 
Off-site Containment Area 

City of Griffith Indiana 
Landfill 

Old Still Bottoms Pond 
(125' dia x 4.5' deep) 

Old Treatment Pond #1 
(180 1 X 70 1 X 3' deep) 

Treatment Pond #2 
(Fire Pond) (180'x70'x10' 
deep) 

- - - -
Comnents 

During this time the 2,4,D and 
2,4,5-TP plus an unknown amount 
of DDT was incinerated 

-

Treatment Pond #1 and the still bottoms 
pond were filled and sealed in 19n. 
During closing the liquid portion of 
Treatment Pond #1 and the Still Bottom 
Pond were drained leaving the heavy 
sludges. Druns were placed on top of 
the pond, pulCtured and crushed. Ponds 
were "closed off" by sand fill and 
CClq)&Ct i ng 

Supposedly biodegradable wastewater 
overflow from Treatment Pond #1 and API 
oil decanter was discharged here. 
OVerflow from Treatment Pond #2 went 
to the marsh from 1968-1974 and to the 
POTW from 1974 to present 

-



- - -
Disposal 
Practice 

-

Treatment Pond 
Inter-connections 

API Oil 
Decanter 

Trenches 

1963-1967 

1955-1976 

1955-1976 

1963-1976 

- - - - - -
Table 1-2 
Continued 

- - -
Summary of Data Collected During Rl 
American Chemical Services NPL Site 

Remedial Investigation 

1,1, 1-trichloroethane, trich­
loroethylene, methylene 
chloride, toluene, benzene and 
other low boiling solvents 

Reclamation residues contain­
ing above-mentioned C01J1>0unds 

Reclamation residues contain­
ing above-mentioned CO!Il>OUndS 

Aqueous phase w/sma ll 
quantities of organic (some 
hazardous) solvents 

Quantity Location 

API oil decanter 

Trench #1 (1'x2'x125') 

Trench #2 (1'x2'x110') 

Trench #3 (1'x2'x70') 

KAPICA DRUM. INC. (Later Pazmey Corp.) 

DISPOSAL OF CONTENTS 

1961-1971 

1978-1980 

If drums sent to Kapica 
contained liquid, the contents 
were ~ on the ground 

OR 

Combined to generate full drums 

Paint residue sludge from 
Kapica Drums, Inc. 

330 ydS 

2,500 drums 

250 gal/wk 

Kapica DIJI1) site 

Griffith Sanitary 
Landfill 

ACS sludge box 

- - - - -
Conments 

Dimensions are 15'x15'x5' 
1963-1967-wastewater flowed directly to 
marsh 
1967-1972-wastewater flowed to TP #1 
then to marsh 
1972-1974-wastewater flowed to TP #2 
then to marsh 

Conducted wastewater to Trench #2 

1955-1963-conducted wastewater from 
reclamation facility to marsh 
1963-1976-to API oil decanter 
Replaced in 1976 by a close-pipe system 

(1963-1967): conducted wastewater from 
API oil decanter to marsh. All 
trenches are presently filled, and the 
area is used as a roadway 

For disposal of Gary Development 
Landfill 

-



- - - - - - - - - - - - - - - - -
Disposal 
Practice 

DISPOSAL OF RINSE WATER 

1961-1971 

Drun Washing 1962-1983 

Drun 
Reconditioning 1962-July 

1980 

1962-1980 

Notes: 

Unknown 

Liquid Waste 

Table 1-2 
Continued 

Summary of Data Collected During Rl 
American Chemical Services NPL Site 

Remedial Investigation 

Quantity Location 

Unknown West end of Kapica property 

Flowed intermittently onto 

corrments 

ACS property from Kapica Drums, 
Inc. and Pazmey Corp. 

Empty drums from ACS were 
picked up and reconditioned by 
Kapica 

1,000 gal. HzO containing 600 
lbs. NaOH(s) + 400 lbs 
Na3P04(s) 

3 times/year 

Kapica Drums 

Unknown 

After August, 1980, ACS ·bought new 
drums from Kapica (who sold out to 
Pazmey in 2/80) 

Used for washing drums at Kapica 

Tiii)'i";'"has been modified from: "Initial Site Evaluation", Camp Dresser and McKee, Inc., March 26, 1985, Table 3. 
Information contained In Table 3 is from the ACS response to U.S. EPA Request for Information (October 18, 1984). 

V251RI Table 1-2/JAW/mp/PJV 

- -



I 
I 
I 
I 
I 
I 

Date 

1950's 

I 1951 

1954 

I May 1955 

I 
1958 

1955-1968 

I 1960s 

I 1968 

I 1970 

1972 

I 
1973 

I 1972-1973 

I 1974-1975 

I Feb 1980 

I May 8-9, 1980 

I 
I 

TABLE 1-3 

Event Chronology 
Summary of Data Collected During RI 
American Chemical Services NPL Site 

Remedial Investigation 

Event 

Griffith Landfill begins operations. 

Kapica Drum begins operations. 

Aerial photograph available (Appendix A}. 

ACS begins operations as a solvent recovery facility. 

Aerial photograph available (Appendix A}. 

"Occasional" leaking of drums in drum storage area. 

Leaching and/ or runoff from the Still Bottoms Pond reportedly 
kills off vegetation in marsh area to west of site. 

Small fire in drum storage area; several hundred gallons of 
material spilled. 

Aerial photograph available (Appendix A). 

Still Bottoms Pond and Treatment Lagoon #1 taken out of 
service. Use of Off-Site Containment Area discontinued. 

Aerial photograph available (Appendix A). 

ISBH inspections and concern regarding waste handling, site 
maintenance and spill prevention. 

ISBH expresses concerns regarding discharge of chemicals to 
sewer and alleged dumping. 

U.S. EPA makes identification and preliminary assessment of 
ACS as potential hazardous site. 

U.S. EPA samples soil, leachate and surface water in vicinity of 
Griffith Landfill and Off-Site Containment Area. Leachate 
noted emanating from Off-Site Containment Area and Griffith 
Landfill. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
·I 
I 
I 
I 
I 

Date 

Aug 19, 1980 

Sep 9, 1980 

1981 

July 1982 

June 1983 

Sep 1983 

1984 

1984 

Nov 29, 1984 

1986 

1987 

Mar 1987 

Apr 1988 

June 30, 1988 

July 1989 

TABLE 1-3 
(Continued) 

Summary of Data Collected During Rl 
American Chemical Services NPL Site 

Remedial Investigation 

Event 

U.S. EPA requires ACS to provide containment measures to 
prevent oily discharge from the Off-Site Containment Area. 

U.S. EPA FIT performs on-site investigation/inspection. 
Leachate springs and vegetation damage noted in Off-Site 
Containment Area. 

Aerial photograph available (Appendix A). 

U.S. EPA FIT installs four monitoring wells at ACS Site. 

ACS receives a composite HRS Score of 34.98. 

Pazmey Corporation receives notice of violation from ISBH for 
allowing run-off of caustic rinsewater onto the ground. 

Seven private wells are sampled in the Site vicinity by the Lake 
County Health Department. 

A TEC performs a Preliminary Hydrogeologic Site Assessment 
for ACS. 

Site Assessment is performed by the U.S. EPA TAT centering 
on the Off-Site Containment Area and the area of Treatment 
Lagoon #1. 

Steering Committee formed by PRPs to organize, oversee, and 
determine funding of RI/FS. 

Operation of Kapica Drum/Pazmey Corp. discontinued. 

Roy F. Weston develops Final Work Plan for ACS for U.S. 
EPA 

Warzyn Engineering Inc. develops a Work Plan for the ACS 
RifFS and receives U.S. EPA approval. 

Effective date of Administrative Order of Consent (AOC). 

Phase I field work commences at the ACS Site. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Date 

June 1, 1989 

Mar 1990 

251RJTable 1-3/JAW/jaw/PN 

TABLE 1-3 
(Continued) 

Summary of Data Collected During RI 
American Chemical Services NPL Site 

Remedial Investigation 

Event 

U.S. EPA TAT conducts soil and groundwater sampling at the 
Griffith Landfill. 

Phase II investigation commences at the ACS Site. 



- -
TABLE2-1 
SUMMARY OF 

- -
WELL CONSTRUCTION DETAILS 

American Chemical Services NPL Site 

Remedial Investigation 

Griffith Indiana 

Ground Surface Elevation (It MSL) 

Total Depth of Boring (It) 

T.O.I.C. Elevation (ft MSL) 

Well Materials 

Screen Materials 

Screen Length (ft) 

Slot Size (In) 

Geologic Formation at Screen 

Depth to Clay 

Elevation of Clay 

Top of Seal- Depth (It) 

- Elevation (It MSL) 

Top of Sand Pack- Depth (It) 

- Elevation (It MSL) 

Top of Screen- Depth (It) 

-Elevation (It MSL) 

Bottom of Well Point - Depth (It) 

- Elevation (It MSL) 

Map Coordinates: North 
East 

Completion Date 

NOTES. T.O.I.C. -Top of Inner Well Casmg 
ID - Inside Diameter 

SS - Stainless Steel 
MSL -Mean Sea Level 

NA - Data Not Available 

-
MW-01 

835.7 

17.0 

838.16 

2"10 ss 

2"10 ss 

10.0 

0.010 

F-M Sand 

15.0 

620.7 

2.1 
633.6 

3.1 
832.6 

4.5 

831.2 

14.5 
621.2 

5783.0 
4304.6 

25-Jul-89 

- - - - -
MW-02 MW-03 MW-04 MW-05 

634.8 634.1 838.2 839.4 

22.0 15.0 20.0 22.0 

838.14 836.56 641.06 642.20 

2"10 ss 2"10 ss 2"1D ss 2"1D ss 

2"10 ss 2"1D ss 2"10 ss 2"1D ss 

10.0 10.0 10.0 10.0 

0.010 0.010 0.010 0.010 

F-M Sand F-M Sand F-M Sand F-M Sand 

19.0 14.0 19.5 21.0 

615.8 620.1 618.7 618.4 

2.0 1.5 4.0 3.0 
632.8 832.6 634.2 836.4 

3.8 3.5 5.3 5.0 
831.0 830.6 832.9 634.4 

8.5 4.5 7.0 7.5 
828.3 829.6 831.2 631.9 

16.5 14.5 17.0 17.6 
618.3 619.6 621.2 621.9 

6838.7 7358.7 7126.3 6482.0 
6033.1 5340.6 6112.2 5788.1 

24-Jul-89 21-Jul-89 20-Jul-89. 19-Jul-89 

- - - - - - - - -
MW-06 MW-07 MW-08 MW-09 MW-10 MW-10C MW-11 

853.0 838.7 838.2 835.9 633.0 634.7 837.5 

34.0 60.0 47.0 35.0 35.0 25.0 21.0 

655.25 641.51 840.49 839.05 835.58 837.59 840.52 

2"1D ss 2"10 ss 2"1D ss 2"1D ss 2"1D ss 2"1D ss 2"1D ss 

2"1DSS 2"1DSS 2"10 ss 2"1DSS 2"1D ss 2"1DSS 2"10 ss 

10.0 5.0 6.0 6.0 5.0 5.0 10.0 

0.010 0.010 0.010 0.010 0.010 0.010 0.010 

F-MSand F-M Sand F-M Sand F-M Sand F-M Sand F-M Sand F-M Sand 

32.0 20.5 21.2 16.6 13.8 15.7 20.3 

621.0 618.2 617.0 619.3 619.2 619.0 617.2 

15.0 30.0 31.0 23.6 24.0 15.4 2.5 

838.0 608.7 607.2 612.3 609.0 819.3 835.0 

17.0 38.0 33.5 28.0 28.7 17.7 4.8 

836.0 600.7 604.7 609.9 608.3 817.0 832.7 

20.0 42.8 40.0 30.0 30.0 20.0 7.5 

633.0 595.9 598.2 805.9 803.0 614.7 830.0 

30.0 47.8 45.0 35.0 35.0 25.0 17.5 

623.0 590.9 593.2 800.9 598.0 609.7 820.0 

5520.1 6732.1 7608.4 6990.5 n83.5 7553.5 7328.8 

5297.6 6112.4 5934.1 4893.1 5199.7 5229.3 8377.4 

18-Jul-89 14-Mar-90 16-Mar-90 21-Mar-90 01-May-90 03-Apr-90 29-Mar-90 



- -
TABLE 2-1 
SUMMARY OF 

- -
WELL CONSTRUCTION D~ AILS 

American Chemical Services NPL Site 

Remedial lnveatlgatlon 

Griffith Indiana 
' 

Ground Surface Elevation (ft MSL) 

Total Depth of Boring (It) 

T.O.I.C. Elevation (It MSL) 

Well Materials 

Screen Materials 

Screen Length (ft) 

Slot Size (In) 

Geologic Formation at Screen 

Depth to Clay 

Elevation of Clay 

Top of Seal -Depth (It) 

-Elevation (It MSL) 

Top of Sand Pack- Depth (ft) 

- Elevation (It MSL) 

Top of Screen - Depth (It) 

- Elevation (It MSL) 

Bottom of Well Point - Depth (It) 

- Elevation (ft MSL) 

Map Coordinates: Notth 

~· 
Completion Date 

NOTES. T.O.I.C.- Top of Inner Well Cas10g 

ID - IMide Diameter 

SS - stainless Steel 

MSL - Mean Sea Level 

NA -Data Not Available 

-
MW-12 

839.7 

22.5 

842.79 

2"10 ss 

2"1D ss 

10.0 

0.010 

F-M Sand 

20.2 

619.5 

2.8 

838.9 

5.1 

834.6 

7.6 

832.2 

17.6 

622.2 

8351.7 

6018.6 

30-Mar-90 

- - - - -
MW-13 MW-14 MW-15 MW-18 

831.9 838.0 835.2 838.3 

15.0 17.0 17.0 17.0 

834.17 838.59 837.91 838.54 

2"10 ss 2"1D ss 2"1D ss 2"1D ss 

2"10 ss 2"JDSS 2"1D ss 2"10 ss 

10.0 10.0 10.0 10.0 

0.010 0.010 0.010 0.010 

F-M Sand F-M Sand F-M Sand F-M Sand 

12.8 18.8 14.9 18.8 

619.1 819.2 620.3 819.5 

1.0 1.5 2.0 2.3 

630.9 834.5 833.2 834.0 

2.0 3.0 3.0 4.0 

629.9 833.0 832.2 832.3 

3.3 5.5 4.4 6.0 

628.6 630.5 630.8 630.3 

13.3 15.5 14.5 16.0 

618.6 620.6 620.7 620.3 

7814.4 6995.3 5002.2 8596.4 

5051.4 4881.8 4719.6 5065.2 

04-Apr-90 04-Apr-90 04-Apr-90 05-Apr-90 

- - - - - - - - -
MW-17 MW-18 LW-Q1 LW-o2 LW-o3 LW-o4 P-o1 

848.3 845.4 842.4 847.4 843.3 841.5 841.2 

25.0 23.5 25.0 27.6 23.6 28.5 12.5 

847.10 844.88 844.81 849.89 845.83 843.30 842.85 

2"1DSS 2"1D ss 2"1D PVC 2"1D PVC 2"1D PVC 2"1DPVC 1.5" PVC 

2"10 ss 2"10 ss 2"1DPVC 2"10 PVC 2"10 PVC 2"1DPVC 1.5" PVC 

10.0 10.0 10.0 10.0 10.0 10.0 5.0 

0.010 0.010 0.010 0.010 0.010 0.010 0.010 

F-M Sand F-M Sand Refuee Refuee Refuee Refuee Sand 

NA 20.0 23.0 28.0 NA 27.0 NA 

NA 625.4 619.4 621.4 NA 814.5 NA 

8.3 7.0 e.o 13.0 8.0 12.0 0.0 

840.0 838.4 833.4 834.4 835.3 829.5 841.2 

10.0 9.5 11.0 14.5 11.3 14.0 6.0 

838.3 835.9 631.4 632.9 832.0 627.5 835.2 

13.0 12.0 14.5 17.5 13.5 17.0 7.0 
635.3 833.4 627.8 629.9 629.8 624.5 834.2 

23.0 22.0 24.6 27.5 23.6 27.0 12.0 

825.3 823.4 817.9 619.9 619.8 614.5 629.2 

5877.3 5745.7 5070.4 5484.9 5821.0 6132.2 6365.2 

5858.3 ·sa36.4 4806.8 4662.4 4482.6 4229.1 5699.7 

05-Apr-90 29-Jun-90 12-Jul-39 13-Jul-39 13-Jul-89 14-Jul-89 05-Jul-39 



- -
TABLE2-1 

SUMMARY OF 

- -
WELL CONSTRUCTION DETAILS 

American Chemical Services NPL Site 

Remedial lnveatlgatlon 
Griffith Indiana 

Ground Surface Elevation (II MSL) 

Total Depth of Boring (II) 

T.O.I.C. Bevatlon (II MSL) 

Well Material• 

Screen Materia/a 

Screen Length (ft) 

Slot Size (In) 

Geologic Formation at Screen 

Depth to Clay 

Elevation of Clay 

Top of Seal- Depth (II) 

- Bevatlon (II MSL) 

Top of Sand Pack- Depth (ft) 
- Bevatlon (ft MSL) 

Top of Screen- Depth (ft) 

- Elevation (ft MSL) 

Bottom of Well Point - Depth (ft) 

- Bavatlon (ft MSL) 

Map Coordinates: North 

Eaat 

Completion Date 

NOTES. T.O.I.C. -Top of Inner Well Caemg 

ID - Inside Diameter 

SS - Stainless Steel 
MSL - Mean Sea Level 
NA - Data Not Available 

-
P-02 

642.6 

12.0 

845.59 

1.5" PVC 

1.5" PVC 

5.0 

0.010 

Sand 

NA 

NA 

0.0 
842.5 

6.0 

837.5 

8.5 

636.0 

11.6 

831.0 

8185.1 
55n.3 

05-Jul-89 

- - - - -
P-03 P-04 P-05 P-06 

638.0 636.9 835.6 636.7 

10.0 10.0 10.0 10.0 

639.89 639.28 636.62 638.n 

1.5" PVC 1.5" PVC 1.5" PVC 1.5" PVC 

1.5• PVC 1.5" PVC 1.5" PVC 1.5"PVC 

5.0 5.0 6.0 6.0 

0.010 0.010 0.010 0.010 

Sand Sand Sand Sand 

NA NA NA NA 

NA NA NA NA 

0.0 0.0 0.0 0.0 

638.0 636.9 835.6 636.7 

2.6 2.0 2.0 3.0 

835.6 634.9 833.8 833.7 

4.0 3.0 3.6 5.0 

634.0 833.9 832.1 831.7 

9.0 8.0 8.6 10.0 

829.0 628.9 827.1 828.7 

8469.4 8228.2 8510.2 8550.9 
5452.8 6432.2 6286.1 6148.1 

08-Jul-89 06-Jul-89 08-Jul-89 08-Jul-89 

- - - - - - - - -
P-07 P-08 P-09 P-10 P-11 P-12 P-13 

841.2 636.8 837.8 648.9 847.0 846.7 649.4 

15.0 6.0 9.0 20.0 15.0 20.0 20.0 

843.84 639.21 638.90 849.37 849.17 660.11 851.48 

1.5" PVC 1.5" PVC 1.5" PVC 1.5" PVC 1.5" PVC 1.5" PVC 1.5" PVC 

1.5" PVC 1.5" PVC 1.5" PVC 1.5" PVC 1.5" PVC 1.5" PVC 1.5" PVC 

5.0 5.0 5.0 5.0 5.0 5.0 5.0 

0.010 0.010 0.010 0.010 0.010 0.010 0.010 

Sand Sand Sand Sand Sand Sand Sand 

NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 

0.0 0.0 0.0 10.0 5.0 9.6 10.0 

841.2 636.8 837.8 636.9 842.0 837.2 839.4 

6.0 1.0 1.6 12.0 7.0 11.6 12.0 

835.2 835.8 636.3 634.9 840.0 835.2 837.4 

10.0 1.5 3.0 15.0 10.0 14.0 15.0 

831.2 835.3 834.8 831.9 837.0 832.7 834.4 

15.0 6.6 8.0 20.0 16.0 19.0 20.0 

826.2 830.3 829.8 828.9 832.0 627.7 829.4 

8639.6 6734.8 6994.0 6851.8 6900.0 6722.7 6735.0 

5949.8 6157.0 8134.3 5413.0 6199.3 6078.3 4878.1 

07-Jul-89 07-Jul-89 07-Jul-89 10-Juf-89 10-Jul-89 11-Jul-89 11-Jul-89 



- -
TABLE2-1 
SUMMARY OF 

- -
WELL CONSTRUCTION DETAILS 
American Chemical Services NPL Site 

Remedial Investigation 
Griffith Indiana 

Ground Surface Elevation (ft MSL) 

Total Depth of Boring (ft) 

T.O.I.C. Elevation (ft MSL) 

Well Materials 

Screen Materials 

Screen Length (ft) 

Slot Size (In) 

Geologic Formation at Screen 

Depth to Clay 

Elevation of Clay 

Top of Seal -Depth (ft) 

- Elevation (ft MSL) 

Top of Sand Pack- Depth (ft) 

- Elevation (ft MSL) 

Top of Screen- Depth (ft) 

- Elevation (ft MSL) 

Bottom of Well Point - Depth {ft) 
- Elevation (ft MSL) 

Map Coordinates: North 
East 

Completion Date 

NOTES. T.O.I.C. - Top of Inner Well Casing 

ID - Inside Diameter 
SS - Stainless Steel 
MSL - Mean Sea Level 
NA - Data Not Available 

-
P-14 

847.4 

20.0 

849.35 

1.6" PVC 

1.5" PVC 

5.0 

0.010 

Sand 

NA 

NA 

0.0 

847.4 

7.0 

840.4 

13.0 
834.4 

18.0 
829.4 

6985.0 
4954.8 

11-Jul-89 

- - - - -
P-16 P-18 P-17 P-18 

837.4 848.2 848.6 844.3 

9.0 20.0 20.0 13.0 

839.08 847.84 650.82 847.97 

1.6• PVC 1.6" PVC 1.5" PVC 1.6" PVC 

1.5• PVC 1.5" PVC 1.5" PVC 1.5" PVC 

5.0 5.0 5.0 5.0 

0.010 0.010 0.010 0.010 

Sand Sand Sand Sand 

NA NA NA NA 

NA NA NA NA 

0.0 10.0 9.0 2.0 
837.4 838.2 839.5 842.3 

1.5 12.0 11.6 4.0 
835.9 834.2 837.0 840.3 

3.0 15.0 16.0 8.0 
834.4 831.2 833.5 838.3 

8.0 20.0 20.0 13.0 
829.4 828.2. 828.6 831.3 

8197.8 5747.5 8009.2 8222.7 
4884.1 4872.9 4828.4 4831.7 

11-Jul-89 11-Jul-89 12-Jul-89 12-Jul-89 

- - - - - - - - -
P-HI P-20 P-21 P-22 P-23 P-24 P-25 

837.6 840.1 832.3 832.2 832.6 833.3 832.1 

10.0 12.0 8.0 10.0 NA NA NA 

839.84 843.16 834.81 834.33 838.17 838.08 835.33 

1.6" PVC 1.6" PVC 1.6" PVC 1.6" PVC 1.5• PVC 1.6" PVC 1.5" PVC 

1.5" PVC 1.5" PVC 1.5" PVC 1.5" PVC 1.5" PVC 1.5" PVC 1.5" PVC 

5.0 5.0 5.0 5.0 5.0 5.0 5.0 

0.010 0.010 0.010 0.010 0.010 0.010 0.010 

Sand Sand Sand Sand Sand Sand Sand 

NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 

0.0 3.4 0.0 2.5 NA NA NA 

837.5 838.7 832.3 829.7 NA NA NA 

2.5 5.0 1.5 3.8 NA NA NA 

835.0 835.1 830.8 828.8 NA NA NA 

5.0 8.o 2.5 5.0 NA NA NA 

832.5 834.1 829.8 827.2 NA NA NA 

10.0 11.0 7.5 10.0 NA NA NA 

827.5 829.1 824.8 822.2 NA NA NA 

5043.4 8233.2 8475.2 8731.9 7018.4 7178.0 7488.7 

4978.9 5104.3 4834.4 4835.7 4888.5 5001.5 5158.2 

12-Jul-89 25-Jul-89 25-Jul-89 25-Jul-89 NA NA NA 



- -
TABLE2-1 
SUMMARY OF 

- -
WELL CONSTRUCTION DETAILS 

American Chemical Services NPL Site 

Remedial Investigation 

Griffith Indiana 
' 

Ground Surface Elevation (ft MSL) 

Total Depth of Boring (ft) 

T.O.I.C. Elevation (II MSL) 

Well Materials 

Screen Material a 

Screen Length (II) 

Slot Size (In) 

Geologic Formation at Screen 

Depth to Clay 

Elevation of Clay 

Top of Seal- Depth (ft) 
-Elevation (ft MSL) 

Top of Sand Pack- Depth (II) 

- Elevation (ft MSL) 

Top of Screen -Depth (II) 

- Elevation (ft MSL) 

Bottom of Well Point - Depth (II) 

- Elevation (II MSL) 

Map Coordinates: North 
Eaat 

Completion Date 

NOTES. T.O.I.C.- Top of Inner Well Casing 
10 - Inside qiameter 
SS - Stainless Steel 
MSL - Mean Sea Level 
NA - Data Not Available 

-
P-28 

831.2 

8.0 

834.23 

1.5" PVC 

1.5" PVC 

5.0 

0.010 

Sand 

NA 

NA 

0.0 
831.2 

1.0 
830.2 

2.0 

829.2 

7.0 

624.2 

7360.6 
4728.5 

28-Jul-89 

- - -·- -
P-27 P-28 P-29 P-30 

838.0 840.8 838.5 839.8 

10.0 14.5 10.0 10.0 

839.68 844.53 842.34 842.49 

1.5" PVC 1.5" PVC 1.5" PVC 1.5" PVC 

1.5" PVC 1.5" PVC 1.5" PVC 1.5" PVC 

5.0 5.0 5.0 5.0 

0.010 0.010 0.010 0.010 

Sand Sand Sand Sand 

NA NA NA NA 

NA NA NA NA 

1.8 4.0 0.0 0.0 
834.4 838.8 838.5 839.8 

3.5 5.6 2.3 3.2 
832.5 835.3 838.2 838.4 

\ 

5.0 8.5 3.0 4.0 

831.0 834.3 835.6 835.8 

10.0 11.5 8.0 9.0 
626.0 629.3 830.5 830.8 

7020.4 7485.8 8619.0 6816.8 
4903.7 5882.6 6738.0 5608.5 

28-Jul-89 28-Jul-89 07-Aug-89 07-Aug-89 

- - - - - - - ·- -
P-31 P-32 P-33 P-34 P-35 P-38 P-37 

838.2 839.3 837.2 837.1 837.9 841.9 839.3 

10.0 10.0 10.0 10.0 10.0 15.0 10.0 

841.05 841.79 840.08 839.38 841.72 844.82 841.37 

1.5" PVC 1.5" PVC 1.5" PVC 1.5" PVC 1.5• PVC 1.5" PVC 1.5" PVC 

1.5" PVC 1.5" PVC 1.5" PVC 1.5" PVC 1.5" PVC 1.5" PVC 1.5" PVC 

5.0 5.0 5.0 5.0 5.0 6.0 5.0 

0.010 0.010 0.010 0.010 0.010 0.010 0.010 

Sand Sand Sand Sand Sand Sand Sand 

NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 

0.0 0.0 0.0 0.0 0.0 0.0 0.0 

838.2 839.3 837.2 837.1 837.9 841.9 839.3 

2.4 2.0 2.3 2.8 1.5 4.5 3.0 

835.8 837.3 834.9 834.3 838.4 837.4 838.3 

4.0 4.0 4.0 5.0 3.0 7.0 5.0 

834.2 835.3 833.2 832.1 834.9 834.9 834.3 

9.0 9.0 9.0 10.0 8.0 12.0 10.0 

629.2 830.3 628.2 627.1 629.9 629.9 629.3 

7159.0 7007.9 7130.3 6692.0 6583.5 6842.0 8948.9 

5480.3 5741.8 5218.7 5279.7 5508.7 6412.1 5329.7 

07-Aug-89 07-Aug-89 08-Aug-89 08-Aug-89 08-Aug-89 08-Aug-89 08-Aug-89 



- -
TABLE2-1 
SUMMARY OF 

- -
WELL CONSTRUCTION DETAILS 
American Chemical Services NPL Site 

Remedial lnveatlgatlon 

Griffith Indiana . 

Ground Surface Elevation (It MSL) 

Total Depth of Boring (It) 

T.O.I.C. Elevation (It MSL) 

Well Materials 

Screen Materials 

Screen Length (ft) 

Slot Size (In) 

Geologic Formation at Screen 

Depth to Clay 

Elevation of Clay 

Top of Seal -Depth (ft) 

-Elevation (It MSL) 

Top of Sand Pack- Depth (ft) 

- Elevation (It M SL) 

Top of Screen- Depth (ft) 

- Elevation (fl MSL) 

Bottom of Well Point - Depth (ft) 

- Elevation (ft MSL) 

Map Coordinates: North 
Eaet 

Completion Date 

NOTES: T.O.I.C. -Top of Inner Well Caemg 

ID - Inside Diameter 

SS - Stalnleee Steel 
MSL - Mean Sea Level 

NA - Data Not Available 

V251AI TABLE 2-1/TJM/PJV 

-
P-38 

837.8 

10.0 

839.87 

1.5" PVC 

1.5" PVC 

6.0 

0.010 

Sand 

NA 

NA 

0.0 
837.8 

3.3 

834.6 

6.0 
832.8 

10.0 
827.8 

8992.3 
6148.8 

08-Aug-89 

- - - - - - - - - - - ·- - -
P-39 P-40 P-41 

838.8 838.6 835.8 

10.0 10.0 10.0 

841.49 839.31 838.63 

1.6" PVC 1.5" PVC 1.5" PVC 

1.6" PVC 1.5" PVC 1.6" PVC 

5.0 6.0 6.0 

0.010 0.010 0.010 

Sand Sand Sand 

NA NA NA 

NA NA NA 

0.0 0.0 0.0 
838.8 838.5 835.8 

2.6 0.7 1.0 
838.3 835.8 834.8 

4.0 2.0 2.0 
834.8 834.5 833.8 

9.0 7.0 7.0 
829.8 829.5 828.8 

8902.0 7228.9 7363.1 
6939.7 6879.9 6702.1 

10-Aug-89 10-Aug-89 10-Aug-89 



- - - - -·-TABLE2-2 
Summary of Laboratory Physical Soil Analysis 
American Chemical Services NPL Site 
Remedial Investigation 
Griffith Indiana . 

Sample Bottom 
Hydrogeological Depth Elevation 

Unit (ft) (mil) 

VadoeeZone 3.5-5.0 830.7 

VadoeeZone 3.5-5.0 829.8 

Vadoee Zone 1.0-2.6 831.8 

VadoeeZone 3.6-6.0 833.2 

VadoeeZone 3.6-6.0 834.4 

Vadoee Zone 8.0-7.5 845.6 

Upper Aquifer 13.6-15.0 820.7 

Upper Aquifer 11.0-12.6 822.3 

Upper Aquifer 11.0-12.6 821.8 

Upper Aquifer 11.Q-12.5 825.7 

Upper Aquifer 8.6-10.0 829.4 

Upper Aquifer 21.o-22.5 830.6 

Upper Aquifer 10.Q-17.0 821.7 

Upper Aquifer 10.0-16.0 619.9 

Well 

Number 

MW-1 

MW-2 

MW-3 

MW-4 

MW-6 

MW-8 

MW-1 

MW-2 

MW-3 

MW-4 

MW-5 

MW-8 

MW-7 

MW-9 

- - - .. 
Material 

Deecrlptlon (USCS) 

Black Ane SAND, 
Some Silt, Little Clay (SM) 

Brown Fine-Medium SAND, Little 
Silt & Clay, Trace Gravel (SP-SM) 

Brown Fine SAND, 
Trace Silt & Clay (SP) 

Brown Fine-Coarse SAND, Little 
Gravel, Trace Silt & Clay (SP) 

Brown Fine-Coarse SAND, Little 
Gravel & Silt, Trace Clay (SP-SM) 

Brown Fine SAND, Trace Clay 

(SP) 

Gray Ane SAND, 
Trace Silt & Clay (SP) 

Gray Fine-Coarse SAND, Little 
Silt, Trace Clay & Gravel (SP-SM) 

Gray Ane-Medlum SAND, 
Trace Silt & Clay (SP-SM) 

Brown Flne-Coaree SAND, Little 

Gravel, Trace Silt & Clay (SP-8M) 

Gray Flne-Coaree SAND & GRAVEL, 

Little Silt, Trace Clay (SP-GM) 

Brown Fine-Coarse SAND, 
Trace Slit, Clay & Gravel (SP) 

Brown Fine-Coarse SAND, Little 
Gravel & Silt, Trace Clay (SP-SM) 

Brown Fine-Medium SAND, Little 
Silt, Trace Clay & Gravel (SP-SM) 

- - - - - - - - -
Initial Total 

Moisture Wet Slew Hydrometer Por081ty Organic 

Content(%) %Gr %Sand %Silt %Clay Carbon( a) 

25.4 0.0 81.6 12.6 8.1 NM NM 

18.4 1.3 86.6 8.3 8.8 NM NM 

21.7 0.0 96.8 1.8 2.7 NM NM 

21.7 7.1 84.8 4.2 4.1 NM NM 

13.0 10.2 78.9 8.6 4.3 NM NM 

3.7 0.0 98.7 0.3 1.0 NM NM 

15.8 0.0 95.8 2.8 1.4 NM NM 

19.4 2.0 87.8 8.0 4.2 NM NM 

22.1 0.0 92.8 4.4 3.0 NM NM 

15.8 8.8 83.5 4.8 3.0 NM NM 

18.4 43.2 47.4 8.8 2.8 NM NM 

19.0 1.0 94.4 2.4 2.2 NM NM 

NM 7.8 83.2 8.4 2.8 0.278 14000 

NM 1.1 88.9 6.6 4.5 0.311 2900 



- - - - -TABLE 2-2 (con't) 

Summary of Laboratory Pllyelcal Soli Analyele 
American Chemical Services NPL Site 
Remedlallnveetlgatlon 

Sample Bottom 
. Hydrogeological Depth Elevation 

Unit (It) (mel) 

Lower Aquifer 45.o-60 .0 688.7 

Lower Aquifer 26.()-35.0 800.9 

Confining Layer 15.G-17.0 818.7 

Confining Layer 20.G-22.0 812.8 

Confining Layer 15.o-17.0 817.1 

Confining Layer 18.G-20.0 818.2 

Confining Layer 21.G-23.0 818.4 

Confining Layer 32.o-34.0 819.0 

Confining Layer 23.G-25.0 813.7 

Confining Layer 21.G-23.0 812.9 

Notee: 

- - - -
Well Material 

Number Deecrlption (USCS) 

MW-7 Brown Fine-Medium SAND, Trace 
Silt, Clay & Gravel (SP-SM) 

MW-9 Brown Fine-Medium SAND, Little 

Silt, Trace Clay & Gravel (SP-SM) 

MW-1 Gray Lean CLAY, Trace Sand (CL) 

MW-2 Gray Lean CLAY, Trace Sand (CL) 

MW-3 Gray Lean CLAY, Trace Sand (CL) 

MW-4 Gray Lean CLAY, Trace Sand (CL) 

MW-5 Gray Lean CLAY, Trace Sand (CL) 

MW-e Gray Lean CLAY, Trace Sand (CL) 

MW-7 Brown Lean CLAY, Uttle Sand, 
Trace Gravel (CL) 

LL•33, Pl•19 

MW-9 Brown Lean CLAY, Some 
Sand, Uttle Gravel (CL) 

LL•21, Pl•10 

LL - Liquid Limit ( The water content of the eample when it has a ehear strength of 1 g/eq .em) 
PL- Plastic Limit (The range In water content between the liquid limit and the plastic limit) 
Wet Sieve (Teat performed to measure percent of silt and clay In the eample) 
Hydrometer (Teet performed to measure percent of gravel and eand In the eample) 
(mel) - Elevation In Mean Sea Level 
NM - Not Meaeured 

-

Falling Head Permeability Teet was performed on a relatively undisturbed 3-lnch Shelby tube aample 
(a) -Total Organic Carbon (mglkg dry wt.) 

(b)- Total Organic Carbon Analyzed from jar aamplee not shelby tube aamplee 

V251RI TABLE 2-2/TJM/PJV 

- - - - - - - - -
Initial Total 

Moisture Wet Sieve Hydrometer Poroelty Organic 

Content(%) %Gr %Sand %Silt %Clay Carbon( a) 

NM 1.4 82.3 4.4 1.e 0.295 8800 

NM 2.3 89.8 5.7 2.4 0.298 3100 

Average Permeability (K) 

(em/e) 

22.0 8.oE-oa NM NM 

19.3 3.8E-Q8 NM NM 

18.1 3.2E-o8 NM NM 

14.4 8.7E-o7 NM NM 

18.2 6.8E-o& NM NM 

18.5 3.8E-oa NM NM 

13.0 7.9E-Q8 0.257 >18000(b) 

18.0 3.3E-Q8 0.327 12000(b) 



I 
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Table 2-3 

Summary ofWell Development Data 
American Chemical Service NPL Site 

Remedial Investigation 
Griffith, Indiana 

Depth or Water One Volume 
Well No. Date Well .lmJ Column Volume ~ Comments 

MW01 7/26/89 16.86 5.34 11.52 1.9 20 No odor, cloudy 

MW02 7/26/89 18.21 6.55 11.66 1.9 20 Slight odor, cloudy 

MW03 7/27/90 17.16 4.53 12.63 2.1 25 Strong leachate odor, cloudy 

MW04 7/27/90 18.35 6.53 11.82 2.0 25 Strong odor, cloudy 

MW05 7/27/90 20.23 733 12.90 2.1 25 Slight odor, cloudy 

MW06 7/26/89 29.94 21.73 8.21 1.35 28.5 Slight odor, cloudy 

MW07 3/16/90 50.57 18.08 32.50 5.33 55 No odor, cloudy 

MW08 3/19/90 47.55 17.68 29.87 5.0 50 No odor, cloudy 

MW09 3/21/90 37.57 15.86 21.71 3.6 36 No odor, cloudy 

MW10 5/4/90 37.fiJ 13.05 24.55 4.1 42 Slight odor, cloudy 

MW10C 7/12/90 -25 -7 -18 -3.0 5 Bubbling water and venting gas 

MWll 3/31J/90 20.55 4.79 15.76 2.6 3IJ No odor, cloudy 

MW12 4/2/90 20.55 6.80 13.75 2.2 25 No odor, cloudy 

MW13 4/5/90 15.55 3.08 12.47 2.1 21 Leachate odor, cloudy 

MW14 4/12/90 16.3/J 6.89 9.41 1.5 17 Medium recharge, slight odor, cloudy 

MW15 4/12/90 16.85 4.15 12.70 2.1 21 No odor, cloudy 

MW16 4/12/90 17.55 6.17 11.38 1.9 20 Strong leachate odor, cloudy 

MW17 4/12/90 22.85 12.25 10.60 1.8 20 Petroleum odor with oil sheen, cloudy 

MW18 6/31J/90 21.3/J 8.03 13.27 2.2 24 No odor, cloudy 

Notes: 

Depth of well and water level in feet below ground surface. 

Column in feet. 

Volumes in gallons. 

Volume purged at least 10 times one volume. 

251RI Table 2-3(f1M/dms/CB 
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I 
I Table 2-4. Summary of Aquifer Test Results. 

I Upper Aquifer Wells 

I East Side 
Monitoring K 
Wells ftlmin 

I MW-4 2.8E-03 
MW-5 2.3E-02 
MW-6 2.9E-02 

I MW-11 2.6E-03 6.3E-03 
MW-12 3.8E-02 
MW-15 4.0E-02 

I MW-17 1.5E-01 
MW-18 6.9E-03 

Avg: 1.5E-02 ft/min 2.6E-04 ft/sec 22.2 ft/day 

I Min: 2.6E-03 ft/min 4.4E-05 ft/sec 3.80 ft/day 
Max: 1.5E-01 ft/min 2.5E-03 ft/sec 216 ft/day 

I WestSide 
Monitoring K 

I Wells ftlmin 
MW-1 3.5E-03 
MW-2 2.9E-03 

I MW-3 4.2E-03 
MW-13 1.0E-02 
MW-14 4.3E-03 

I MW-16 3.0E-04 
Avg: 2.9E-03 ft/min 4.8E-05 ft/sec 4.14 ft/day 

I 
Min: 3.0E-04 ft/min 5.0E-06 ft/sec 0.433 ft/day 
Max: 1.0E-02 ft/min 1.7E-04 ft/sec 15.0 ft/day 

I 
I Upper Aquifer Summary 

I Geometric Mean: 7.9E-03 fUm in 
(15 values) 1.3E-04 fUsee 

I 
11.3 fVday 

I 
I 
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Table 2-4 (continued). Summary of Aquifer Test Results. 

Lower Aquifer Monitoring Wells 

Monitoring K 
Wells ft/min 

MW-7 4.6E-02 
MW-8 4.3E-02 
MW-9 4.2E-02 
MW-10 4.6E-02 

Avg: 4.4E-02 ft/min 7.4E-04 

Min: 4.2E-02 ft/min 7.0E-04 

Max: 4.6E-02 ft/min 7.7E-04 

Notes: 
Permeability values obtained by bail testing. 
Raw data and calculations are in Appendix I. 

ACSRI Table 2-4/PJV/JAW 

ft/sec 

ft/sec 

ft/sec 

63.6 ft/day 

60.34 ft/day 

66.2 ft/day 



- - -TABLE2-5 
Water Levels and Elevations 
ACS NPL Site 
Griffith Indiana 

Coordinates 
Location East North 

P-1 5700 6365 
P-2 ssn 6165 
P-3 6463 6469 

f4 6432 6228 
P-6 6285 6510 
P-8 5148 6561 
P-7 5950 6640 

P-8 8157 6736 

P-8 6134 6994 
P-10 6413 5852 
P-11 5199 5900 
P-12 5078 5723 
P-13 4878 5736 
P-14 4955 5965 

P-15 4884 6198 
P-16 4673 6748 
P-17 4628 6009 
P-18 4632 8223 
P-19 49n 5043 
P-20 6104 8233 
P-21 4834 8476 
P-22 4636 6732 
P-23 4689 7018 
P-24 6002 7178 
P-26 6166 7489 
P-26 4727 7361 
P-27 4904 7020 
P-28 5883 7486 
P-29 6738 6619 
P-30 6607 6816 
P-31 6480 7159 
P-32 6742 7008 
P-33 6219 7130 
P-34 6280 8692 
P-35 6507 ·6584 
P-36 6412 6842 
P-37 6330 6949 
P-38 5149 8992 
P-39 6940 6902 
P-40 6880 7229 
P-41 6702 7363 

- -
Ground 

TOC Elev 
842.85 841.2 
645.59 842.5 
639.89 638.0 
639.28 636.9 
636.62 635.6 
638.n 636.7 
843.84 841.2 
639.21 636.8 
638.90 637.8 
849.37 646.9 
849.17 847.0 
650.11 846.7 
651.48 849.4 
849.35 847.4 
639.08 637.4 
847.84 848.2 
650.62 848.5 
847.97 844.3 
639.84 637.6 
843.16 840.1 
634.81 632.3 
634.33 632.2 
836.17 632.5 
836.08 633.3 
635.33 632.1 
634.23 831.2 
639.68 836.0 
844.63 640.8 
842.34 638.6 
842.49 639.8 
841.05 638.2 
841.79 639.3 
840.08 637.2 
639.38 837.1 
841.72 837.9 
844.82 841.9 
841.37 839.3 
639.87 837.8 
841.49 638.8 
639.31 636.6 
638.63 836.6 

- - - -
August 17, 1989 September 8, 1989 

Clay Depth to Water Depth to Water 
Elev Water Elev Water Elev 

8.81 634.24 8.32 634.63 
11.55 634.04 11.36 634.23 
6.72 634.17 5.23 634.66 
5.42 633.86 5.22 634.06 
3.58 633.04 2.84 633.98 
8.67 632.10 5.93 632.84 
9.30 634.34 8.89 634.75 
4.99 634.22 4.47 634.74 
4.78 634.12 4.28 634.62 

16.73 633.84 15.65 833.72 
15.62 633.65 16.84 833.63 
16.86 633.25 16.83 833.28 
18.33 633.15 18.36 833.13 
15.67 633.78 15.48 833.87 
7.12 631.94 8.86 632.20 

14.40 633.44 14.31 633.63 
18.05 632.57 17.96 632.66 
3.36 844.82 3.04 844.93 
7.34 632.30 8.96 632.68 

10.05 633.10 9.37 633.78 
6.15 629.66 4.19 630.62 
7.21 627.12 5.82 828.71 
7.88 828.29 6.65 829.52 
5.71 630.37 4.48 631.60 
4.22 631.11 3.46 831.87 
4.87 629.36 3.82 630.61 

10.40 829.28 9.75 829.93 
11.60 632.93 10.93 633.60 
7.24 635.10 7.66 634.78 
7.90 634.59 7.47 635.02 
6.98 634.07 8.24 634.81 
7.64 634.26 7.03 634.78 
8.82 833.28 4.87 635.21 
5.76 833.62 4.91 634.47 
7.37 634.36 8.92 634.80 

10.26 634.66 9.64 635.28 
8.39 634.98 6.71 635.66 
8.63 833.24 5.29 634.58 
7.92 833.57 8.72 634.n 
6.45 633.86 4.84 634.47 
5.09 633.44 4.37 634.18 

- - - - - - - - - -
November 15, 1989 February 2, 1990 April 6,1990 July 18, 1990 September 13, 199C 

Depth to Water Depth to Water Depth to Water Depth to Water Depth to Water 

Water Elev Water Elev Water Elev Water Elev Water Elev 

8.46 634.39 7.19 635.66 
11.57 634.02 10.17 635.42 
6.37 634.62 4.44 635.45 
5.48 633.80 3.98 635.30 4.32 634.96 

2.47 634.15 1.94 634.68 2.82 633.80 

6.21 633.66 6.27 633.50 
8.80 634.84 7.76 635.88 
4.00 635.21 3.23 635.98 3.88 635.33 

3.72 635.18 3.22 635.68 
15.87 633.50 14.38 634.99 
18.05 833.12 14.67 634.60 14.48 634.69 

17.18 632.93 15.68 634.43 
18.80 632.68 17.18 634.30 
16.22 633.13 15.13 634.22 
8.29 632.n 6.11 633.95 6.90 633.16 

15.05 632.79 13.22 634.62 
18.22 632.40 18.36 634.27 
5.05 842.92 5.05 842.92 
8.88 632.76 6.03 633.61 
9.24 633.91 8.25 634.90 8.38 634.n 
3.96 630.86 4.21 630.60 
4.95 629.38 6.34 628.99 

11.80 624.37 6.38 630.79 
3.80 632.28 4.33 631.76 
3.36 631.97 3.37 631.96 
3.32 630.91 3.60 630.73 4.22 630.01 
8.10 631.68 7.84 631.84 8.96 630.72 

10.12 634.41 9.67 634.86 10.60 634.03 
7.63 634.71 6.48 635.88 

8.60 833.89 7.61 634.88 6.68 635.81 7.04 636.45 
7.26 833.80 5.96 635.09 5.94 635.11 

8.67 636.12 8.33 635.48 8.87 834.92 

8.69 833.39 4.94 635.14 5.65 634.43 
6.98 632.40 6.27 634.11 4.69 634.69 
7.92 833.80 7.13 634.59 6.18 635.66 

10.33 634.49 9.67 635.26 8.80 836.02 
6.36 635.01 product product 
7.22 632.65 5.10 634.n 5.34 634.53 

8.40 635.09 6.69 635.80 
4.27 635.04 4.16 635.16 
3.75 634.78 3.66 634.87 



- - -TABLE2-5 
Water Levels and Elevations 
ACSNPLSite 
Griffith Indiana 

- - - - - - - -
August 17, 1989 September 8, 1989 November 15, 1989 

Coordinates Ground Clay Depth to Water Depth to Water Depth to 
Location East North TOC Elev Elev Water Elev Water Elev Water 

MW-1 4305 5783 838.18 835.7 821.0 5.50 832.88 4.03 834.13 
MW-2 5033 8839 838.14 834.8 817.0 8.87 831.27 5.85 832.49 
MW-3 6341 7359 838.68 834.1 820.0 4.48 832.08 3.48 833.08 
MW-4 8112 7128 841.08 838.2 819.0 7.08 833.98 8.51 834.55 
MW-6 6788 8482 842.20 839.4 818.0 7.89 834.31 7.63 834.87 
MW-8 5298 5520 856.25 853.0 621.0 22.17 833.08 22.08 833.17 
MW-7 8112 8732 841.61 838.7 818.2 
MW-3 6934 7608 840.49 838.2 617.0 
MW-9 4893 6991 839.06 835.9 819.3 
MW-10 6200 n84 835.68 833.0 819.2 
MW-11 83n 7329 840.62 837.5 817.2 
MW-12 8019 8352 842.79 839.7 619.5 
MW-13 5051 7814 834.17 831.9 819.1 
MW-14 4882 8995 838.59 838.0 619.2 
MW-15 4720 5002 837.91 835.2 820.3 
MW-18 5085 8598 838.64 838.3 819.5 
MW-17 5858 56n 847.10 848.3 
MW-18 5838 5748 644.88 846.4 825.4 

LW-1 4807 5070 644.81 842.4 819.0 12.22 832.39 11.81 832.80 
LW-2 4882 5485 849.89 847.4 821.0 17.20 832.89 18.90 832.99 
LW-3 4483 6821 845.83 843.3 12.70 832.93 11.49 834.14 
LW-4 4229 8132 843.30 841.5 810.0 10.48 832.84 9.95 833.35 

OLD NEW OLD OLD 
SG-1 6009 8187 832.n 833.28 1.85 831.12 1.68 831.21 
SG-2 4484 8852 628.42 827.76 0.71 825.71 -o.04 828.48 
SG-3 4180 7123 829.55 832.08 -o.10 629.85 
SG-4 5228 8811 833.43 835.22 0.80 832.83 -o.03 833.48 
SG-6 5488 n13 832.47 832.47 1.98 830.49 1.87 830.80 
SG-8 4494 8078 830.73 832.49 0.39 830.34 0.18 830.56 
SG-7 5408 8891 838.87 837.59 0.83 838.04 0.64 838.13 1.32 
SG-8 5483 5202 838.07 838.07 dry dry 
SG-9 3848 8338 832.59 832.59 dry dry 
SG-10 8898 7283 835.39 835.39 0.47 834.92 0.41 834.98 

Note a: 
(1) Blank: Indicates the data were not available. 
(2) NF: Measurement location waa not found for data collection. 

(3) OLD/NEW: When measurement location became non-functioning, a new measurement location waa Installed 
and the new reference elevation was determined. 

ACSRI Table 2-SITJM/JAW 

Water 
Elev 

835.35 

- - - - - - - -
February 2, 1990 Apr118,1990 July 18, 1990 September 13, 1990 

Depth to Water Depth to Water Depth to Water Depth to Water 

Water Elev Water Elev Water Elev Water Elev 

NF NF 
6.11 833.03 5.48 832.88 
3.02 833.54 3.31 833.25 
6.95 835.11 6.48 835.68 
7.80 834.80 8.40 835.80 8.79 835.41 

22.33 832.92 20.88 834.37 20.97 834.28 
18.84 822.88 19.80 821.71 18.90 822.81 
18.17 822.32 19.30 821.19 18.35 822.14 
16.64 822.51 17.67 821.48 16.82 822.43 

14.68 821.00 13.84 821.94 
5.28 835.24 8.37 834.15 
8.92 835.87 7.84 834.95 
3.11 831.08 4.03 830.14 3.59 830.68 
8.88 831.91 8.91 829.88 7.e3 830.88 
4.12 833.79 5.07 832.84 
8.42 832.12 7.05 831.49 

12.18 834.92 12.87 834.23 
9.74 835.14 

11.78 832.83 10.89 833.92 11.12 833.49 
18.97 832.92 15.82 834.07 
12.02 833.81 11.29 834.34 
10.00 833.30 9.39 833.91 8.44 834.88 

NF NF 2.11 831.17 
2.83 824.93 4.50 821.92 
0.90 831.18 1.30 830.78 
1.40 833.82 1.22 834.00 
1.63 830.94 1.88 830.79 1.81 830.88 
1.64 830.95 1.74 830.76 
1.90 835.89 1.45 838.14 0.91 838.88 
2.91 833.18 2.30 633.n 

NF dry I 
0.38 835.01 +0.41 835.80 NF I 



- - - - - - - - - - - - - - - - - - -TABLE2~ 

SUMMARY OF PRIVATE WATER SUPPLY WELLS IN THE ACS SITE VICINITY, GRIFFITH, INDIANA 

Map Distance Date Screened Ueeol Well Static Pumping Log 

Number Owner Location From Site Drilled Interval Formation Well( a) Diameter Water Level Data Avail-

(ft.) (ln.) able 

1 Sylvester Reder 1048 Reder 300ft. E-SE 513180 51.5-68 Sand Home 1 25 Pumped for 1 hr at 15 gpm Yea 

2 Griffith Airport 1701 E. Main St 4300 ft. E-NE 114/84 59-85 Sand Public Bathroom 4 

3 Keen Foundry" Main Street 2900 ft. N-NW 10/26171 ~ Sand Industry 3 17 Pumped for 4 hre at 30 gpm Vee 

4 Keen Foundry" Main Street 2900 ft. N-NW 8128/67 52-81 Sand Industry 8 18 Pumped for 4 hra at 175 gpm Yea 

5 Pinkstaff 743 S. Cline Ave 30001tSW 1213159 85-69 Home 1 Pumped for 1 hr at 15 gpm Yea 

8 Van Fleet 1523 E. Bm St 1.3mlle NE 11/5159 48-50 Home 1 Pumped for 1 hr at 15 gpm Vee 

7 Rueeel Banister 1525 E. Elm St 1.3mlleNE 11/5159 38-40 Home 1 Pumped for 1 hr at 15 gpm Vee 

8 Cheever Park" 301 s. Colfax St 11001tNE 8-24-83 54-58 Sand Public 1.25 3 Pumped for 1 hr at 12 gpm Vee 

9 Auton Goal 1108 S. Broad St 1.1 mile s-sw 7/27n1 ~1 Sand Home 1.25 8 Pumped for 0.5 hr at 10 gpm Vee 

10 Klrt Evane 1028 S. Arbogast St 2500 Its 2126173 48-51 Sand Home 1.25 Pumped for 2 hre at 12 gpm Vee 

11 C. Saint-Angelo 1710 S. Arbogast St 3500 Its 9/23171 57-85 Sand Home 3 15 Pumped for 2 hre at 12 gpm Vee 

12 John Price 1105 S. Cline Ave 1.4mlleW-SW 8/12171 52-57 Sand Home 1.25 17 Pumped for 2 hrs at 10 gpm Vee 

13 Frank Roziek 1201 S. Cline Ave 1.5mlleW-SW 8/13189 52-68 Sand Home 1.25 10 Pumped for 0.5 hr at 10 gpm Vee 

14 Jamee Cooke Jr. 1817 S. Cline Ave 2.2mlleSW 313173 ~1 Sand Home 1.26 Pumped for 2 hr at 12 gpm Yea 

15 Andrew Chmieleulskl 1899 S. Cline Ave 2.4mlleSW 8112173 47-52 Sand Home 1.5 Pumped for 2 hrs at 12 gpm Yea 

17 J. Sparks 1704 s. Cline Ave 2.8mlleW-SW 817/84 ~ Sand Home 4 21 Pumped for 1.5 hra. at 15 gpm Yea 

18 David Chorba 331 Golfvlew Dr 3.4mlleSW 5111/85 28-33 Sand Irrigation 1.5 15 Pumped at 20 gpm Yes 

19 Guy Cordy S. Cline Ave 3400ftW-SW 1219/eo 131 Umestone Home 4 8 Pumped lor 3 hre at 20 gpm Yes 

20 NE 114,SW 1/4 Sec 35 1.2 mile N-NW 1219/44 85-85 Sand 12 15 Pumped for 1 hr at 320 gpm Yea 

21 SW 1/4,SW 114 Sec 35 3900ft N-NW 8n/48 82 Sand 18 Yea 

22 SW 114,SW 1/4 Sec 35 3900 ft N-NW 313159 18 Yea 



- - - - - - - - - - - - - - - - - - -TABLE2~ 

SUMMARY OF PRIVATE WATER SUPPLY WELLS IN THE ACS SITE VICINITY, GRIFFITH, INDIANA 

Map Distance Date Screened Uaeof Well Static Pumping Log 

Number Owner Location From Site Drilled Interval Formation Well( a) Diameter Water Level Data Avail-

{ft.) (ln.) able 

23 SW 1/4,SW 1/4 Sec 35 1 mile N-NW 511/43 18 Yea 

24 SW 1/4,SW 1/4 Sec 35 380011 NW 11/10/59 18 Yea 

25 NW 1/4,SE 114 Sec 2 ON SITE 7/27/58 56-76 Gravel 8 Yea 

26 Indiana Pipe Line Co. SE 1/4,NE 1/4 Sec 3 1600 It W-NW 1/23143 58-68 Sand 8 Yea 

27 NE 114,NW 1/4 Sec 2 1800 ft N-NE 215/54 86 Sand 18 Yea 

28 SE 1/4,NE 114 Sec 3 1 mile W-NW 5122145 43 Sand 18 Yea 

29 SW 1/4,SW 114 Sec 35 3300 ft N-NW 812139 eo Sand Yea 

30 C&OR.R. SE 114,NW 114 Sec 2 800ft N-NW 12/7/51 148 Limestone 4 Yea 

31 C&O A.A. NW 1/4,SE 1/4 Sec 2 1300 ft NW 1215139 62-82 Sand Industry 12 18 Pumped at 330 gmp Yea 

32 American Chemical Colfax Street ON SITE 9/14171 69-74 Sand lnduatry 1.25 22 Pumped for 2 hra at 15 gpm Yes 

33 American Chemical Colfax Street ON SITE 2124172 265 Lime atone Home Pumped for 2 hre at 10 gpm Yea 

34 Packaging Corp (2 wells) 300W. Main 4000 ft NW 11/10/59 54 &86ft TD Sand Yea 

35 Seliebury Eng Main St 3800 ft E-NE 511on2 74-82 Sand Home 3 Pumped for 2 hre at 18 gpm Yea 

38 Arthur Hegedus* 1009 S. Wood St 2100 ftS-SW 815n3 48-53 Sand Home 1.5 Pumped for 2 hre at 10 gpm Yes 

37 David Reder 1046 Reder Road 400ft E 1955; 8189 45 & 75ft T.D. Sand Utility No 

38 Patricia Gatlin 1544 E. Main 3600 ft NE 1960 95ftT.D. Drlnklnglutlllty No 

39 Mary John eon 1624 E. Main 4000 It NE ee;redrllled 19 70+11T.D. Home No 

40 Franklin Royd" 1033 Reder Road 300ftE 65ft T.D. Sand Utility No 

41 Oecar Anderson 202 E. Avenue •D• 900ftW 1948;1950 9& 14 ltTD and and graw .Utility No 

42 Benson Breeden 1547 E. Main 3700 ft NE 19508 22ftT.D. Sand Home No 

43 Raymond White 524 S. Lafayette 1000 ftW 1974 23ftT.D. Sand Utility No 

44 Albert Bakker 1540 E. Main 3500 It NE 1964 Unknown Sandy gravel Utility No 



- - - - - - - - - - - - - - - - - - -TABLE2-6 

SUMMAFIY OF PFIIVATE WATER SUPPLY WELLS IN THE ACS SITE VICINITY, GRIFFITH, INDIANA 

Map Distance Date Screened Ueeof Well Static Pumping Log 

Number Owner Location From Site Drilled Interval Formation Well(s) Diameter WaterLewl Data Avail-

(ft.) (ln.) able 

45 Robert & Mueetta Yeager 1600 E. Main 3800 ft NE 1955 58ft T.D. Sand Home No 

48 Leon Charbonneau• 1043 Reder Road 300 It E 1/88 eo ftT.D. Home No 

47 Richard SWI88 333 South Broad St. 1400 ft NW Unknown Utility No 

48 John Sands 224 Awnue •D• 800 ftW 1981 28ft T.D. Utility No 

49 Todd Fullgraf 341 South Broad 1300 ft NW 8/88 15ft T.D. Utility No 

60 Anthony Cadle 345 South Broad 1300 ft NW 5/88 14ft T.D. Sand Utility No 

51 Lawm & Janet Ehrhart 1549 E. Main 3500ft NE 1983 70ft T.D. Sand and clay Utility No 

52 Wilbur Bramlet 1543 E. Main 3500 ft NE 1950s 28ft T.D. Sand Home No 

53 James Jaracz 113 E. Avenue •c• 1000 ft NW 15ftT.D. Utility No 

54 John Hines 518 S. Renseelaer 700ftW 8ftT.D. Sand Utility No 

55 Mr. Cash 2830 45th St. 2.3mllea N 7/1/59 89 Home Vee 

56 John Roeinko 2830 45th St. 2.3mllea N 10/13159 71 Home Vee 

57 Tom Lolhema 201 Glenwood 3000 ft N No 

58 Stew Lane 118 Arbogast 2500ftN Sand Lawn watering No 

59 Howard Schweitzer 208 E. Ave A. 2200ft NW Lawn watering No 

eo George Dorin 139 Dwiggina 2500 ft N 15 Lawn watering No 

81 Ternel 141 Dwiggina 2500 ft N 13.5 Lawn watering No 

82 Sklfano 144 Dwiggina 2500 ft N 13 Lawn watering No 

83 Williams 132 Dwiggins 2500ft N No 

84 Fowler 136Jay 2500ftN 9 No 

65 Litia 140 Jay 2500 ft N 15 No 



- - - - - - - - - - - - - - - - - - -TABLE2-6 
SUMMARY OF PRIVATE WATER SUPPLY WELLS IN THE ACS SITE VICINITY, GRIFFITH, INDIANA 

Map Dlatance Date Screened Ueeof Well Static Pumping Log 

Number Owner location From Site Drilled Interval Formation Well( e) Diameter Water Level Data Avail-
(ft.) (ln.) able 

88 Ron Auatgen• 1002 Reder Road 200ft E Home No 

69 Jamee Garmon • 1009 Reder Road 200ft E Home No 

70 Thomaa Jonea 525 S. Renaaelaer 700ftW 50-56 Irrigation No 

Notea: 
A blank In the table lndlcatealnformatlon le not available. 
An aaterlek (•) lndlcatee that the well waa aampled during the AI. 

V251 Rl Table 2~RIJAW 
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SG-8 

"'+ 

.: 

-r .., 

I 
.. "--..:_ 

.~._..-> 

,. 
-$f'-13 r · · 

·= 
\ ::, 
-~ 

v 
''J 

$P-17 

t 
SG-9 

+ 
SG-9R 

tltP-16 

,.LW03 

s 
MW01 

SEE NOTE i . 

SCALE IN FEET 

.~ ... 

600 

LEGEND 

$-MW01 

-$LW01 

tfjAM01 

GEOPHYSICS INVESTIGATION AREA 

UPPER AQUIFER MONITORING WELL 
LOCATION & NUMBER 

LOWER AQUIFER MONITORING W~L 
LOCATION & NUMBER 

LEACHATE HEADWELL LOCATION 
& NUMBER 

PIEZOMETER LOCATION & NUMBER 

STAFF GAUGE LOCATION & NUMBER 

AQUIFER MATRIX SAMPLE LOCATION 
& NUMBER 

NOTES 
1. INITIAL BASE MAP WAS DEVELOPED FOR CAMP DRESSER & 

MCI<EE INC. ON NOVEMBER I. 1985. W# HAS BEEN UPDATED 
FROM AH Aa!IAL PHOTOGIW'H OF SITE FLOWN ON NOVEMBER 
3, 1989 IIY GEONEX CHICAGO AEIIIAL SURVEY, INC, THE BASE 
W# WAS UPDATED BASED ON THE Aa!IALPHOTOGIW'H. 

%. MONITORING WEU. MW01, STAFF GAUG£S SG1 AHa SG9 HAVE 
BEEN DESTROYED. STAFF GAUGES SG-1R AHa SG.QR ARE THE 
CORRESPONOIHG ~STIFF GAUGES. 

~ VERTICAL SITE DAT\JM IS USGS DATUM. CONTOUR INTERVAL IS 
(1)0NEFOOT. 

4. MONITORING WEU. ATMW-10 WAS ORIIJ.B) AHa INSTAU.ED BY 
ATEC ENGINEERING ASSOC. ON SEPTEMBER 27, 11185. THE 
LOCAllON OF ATMW-10 IS APPROXIMATE. 

S. MONITORING WEU. MW01 TO MWOS WERE DRILLED AND 
INSTAU.ED BY ElCPl.ORAllON TE~Y INC (ETl) UNOEil THE 
SUPERVISION OF WARZYN DURING TME PHASE IINVESTIGAllON 
IN JULY 1111111 

6. MONITORING WEU. MW07 TO MW18 WERE DRILLED AND 
INSTAU.ED BY EXPLORAllON TECHNOLOGY INC (ETl) UNDER THE 
SUPERVISION OF WARZYN DURING THE PHASE IIINVESllGAllON 
IN MAROi THROUGH JUNE 1990. 

1. LOCAllONS OF MONITORING WELLS. PIEZOMETERS. AND 
SURFACE WATER STAFF GAUGES WERE AELO LOCATED BY EWI 
ENGINEERING ASSOC. SURVEYORS. 

a. , STAFF GAUGES ARE CONSTRUCTED OF IRON POLES AND WERE 
INSTAU.ED BY WAAXfN. 

9. MONITORING WELL MW-01 WAS DESTROYED BY ROAD 
CONSTRUCllON DURING SPRING 1990. 

FIGURE 2-3 
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$5011 

&SD07A 
*SW07A 

$5012 

.;.soo4 

I 
L-- -

1 

•, 

+sooa 

$5016 

soos• 

SD078. 

\ 

&5013 

~50oa 
*SWOS 

SCALE IN FEET 

600 

LEGEND 

,$. SD01 

NOTES 

GEOPHYSICS INVESTIGATION AREA 

SEDIMENT SAMPLE LOCATION & 
NUMBER 

SURFACE WATER SAMPLE LOCATION 
& NUMBER 

1. INinAL BASE MAP WAS DEVELOPED FOR CAMP DRESSER & 
MCKEE INC ON NOVEMBER 8, 11185. MAl' HAS BEEN UPDATED 

FROM AN AERIAL PHOTOGRAPH OF THE SITE FLOWN ON 
NOVEMBER 3, 1GIIa BY GEONEX CHICAGO AERIAL SURVEY, INC. 

THE BASE MAP WAS UPDATED BASED ON THE AERIAL 
PHOTOGRAPH BY GEONEX. 

2. VERTICAL DATUM IS USGS DATUM. CONTOUR INTERVAL IS (1) 
ONE FOOT. 

3. SURFACE WATER AND SEDIMENT SAMPLES WERE CQU..ECTED BY 

WARZYN. PHASE I SAMPLES SD01 THROUGH SD09 AND SW01, 

SW02. SW05, SW07A AND SW08 WERE COLLECTED IN JULY 1989. 
PHASE II SEDIMENT SAMPLES SD10 THROUGH SD14 WERE 

COLLECTED ON MAY 23, 11190. PHASE II SAMPLES SD15 AND S016 
WERE COLLECTED ON JULY 3, 11190 AND RESAMPLEO FOR VOCS 
ONLY ON JULY 25, 11190. 

4. L.OCATIONS OF SURFACE WATER AND SEDIMENT SAMPLES WERE 
FlELO LOCATED OY EW1 ENGINEERING ASSOC. SURVEYORS. 

FIGURE 2-4 
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GWS• 

GW14 • 

eGW7 

eGW6 

•GW23 

e GW24 

GW26• 

GW2s• 

~--------------

,. GW1 

GW15e 

•GW36 

eGW27 

eGW28 

~W2 

~ 
eGW20 

eGW16 

eGW21 

GW19 • 

GW37e 

GW18• 

GWI~ 

•. 

• GW32 

GW38.-;.,.. -

-·---- -~ 

' 

'= \.\ 
) 

• GW29 

eGW31 

SCALE IN FEET 

600 

LEGEND 

•GW1 

NOTES 

GEOPHYSICS INVESTIGATION AREA 

GROUNDWATER SAMPLING POINT 
LOCATION & NUMBER 

I . INmAL BASE MAP WAS DEVELOPED FOR CAMP DRESSER & 
MCKEE INC ON NOVEMBER 8, 1985. MAP HAS BEEN UPDATED 
FROM AN AERIAL PHOTOGRAPH OF THE SITE FLOWN ON 
NOVEMBER 3, 1989 BY GEONEX CHICAGO AERIAL SURVEY, INC. 
THE BASE MAP WAS UPDATED BASED ON THE AERIAL 
PHOTOGRAPH BY GEONEX. . 

2. VERTICAL DATUM IS USGS DATUM. CONTOUR INTERVAL IS (I) 
ONE FOOT. 

3. ALL GROUNDWATER SAMPLE POINTS WERE PART OF A SHALLOW 
GROUNDWATER INVESTIGATION PERFORMED BY TRACER 
RESEARCH CORPORATION UNDER SUPERVISION BY WARL'fN 
ENGINEERING INC. (MARCH 26, 1990 THROUGH APRIL 2. 1990). 

4. GROUNDWATER WAS COUECTEO BY DRMNG HOLLOW PROBES 
WITH OETACHABI..E DRIVE POINTS TO A SPEORED DEPTH BELOW 
THE WATER TABLE. A GROUNDWATER SAMPLE WAS COUECTEO 
IN A 40 ML VOC VIAL. THE HEADSPACE OF EACH SAMPLE WAS 
ANAI..VZED FOR BENZENE, ETHYl.. BENZENE, TOLUENE. XY\.ENES, 
AND TOTAL PETROLEUM HYDROCARBONS USING A POTABLE 
VARIAN 3300 (FlO) GAS CHROMATOGRAPH. ALL SAMPLE AND 
ANALYTICAL EQUIPMENT WAS CONTAINED IN A <4-WHEEL DRIVE 
TRACER VAN. 

5. GROUNDWATER SAMPLE POINT LOCATIONS ARE APPROXIMATE. 

S. REPORT OF RNOINGS IS COMPILED IN APPENDIX J. 

FIGURE 2-5 
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GWBe 
<0.3 18 fEET) 
<0.3 UO FEETl 
<0.1 C14 FEET) 

<0.3 IS FEET! 
eGW7 

eGW6 ----<0.3 15 FEET! 
• 0.2110 FErn 

-.. - 0.6 (M FEETt 

GW14 _i 
0.217 FErn 

1112,~1 

\ 

\ 

--

•GW23 
e•o 113 FEET! 

GW15e 
0.2 (1 fEET) 
5,200 112 FEET! 

<0.2 IS FEET! 
<0.2 '!11 FEET! 
<0.2 (14 F£ET) 

eGW3 

e s 112 FEET! 
GWS 

. GW4e 
61 112 FEETI 

·~~~~ 
~200-z:!!< FEET) 

eGW16 
•.300 112 FErn 

eGW21 
- _ 1...2 113 FErn 

e 25.000 111 FEET! <0 1 112 'felt e 

GW26• eGW27 
1111 FEET~·00111 FEET) 

GW2ff" eGW28 

GW36 GW37e ; · 
7 111 FEET! 

<0.1 111 FEETI <0.1 111 FEET,_ GW18e 
0.1 112 FEET! 

GWlre 
<0.1 (12 fEU) 

--

,. . 

e GW32 
30 112 FEET! 

...... ..--

-

eGW31 
_ S <12 FEET I 

...:. 

eGW29 
<4.1 110 FEET! 

600 

SCALE IN FEET 

LEGEND 

2,400 

16 FEETl 

NOTES 

GEOPHYSICS INVESTIGATION AREA 

GROUNDWATER SAMPLING POINT 
LOCATION & NUMBER 

TOTAL BENZENE CONCENTRATION 
MEASURED IN GROUNDWATER !ug/ll 

SAMPLING DEPTH IN FEET BELOW 
GROUND SURFACE 

ESTIMATED OUTER HORIZONTAL 
EXTENT OF BENZENE PLUME -AT 
OR < 1.0 ug/1 BENZENE !DASHED 
WHERE I NFERREDl 

1, INITIAL BASE MAP WAS DEVELOPED FOR CAMP DRESSER & 
MCKEE INC ON NOVEMBER 8, 1985. MAP HAS BEEN UPDATED 
FROM AN AERIAL PHOTOGRAPH OF THE SITE FLOWN ON 

NOVEMBER~. 1989 BY GEONEX CHICAGO AERIAL SURVEY, INC. 
THE BASE MAP WAS UPDATED BASED ON THE AERIAL 
PHOTOGRAPHBYGEON~ 

2. VERTICAL DATUM IS USGS DATUM. CONTOUR INTERVAL IS (1) 
ONE FOOT. 

~. AU. GROUNDWATER SAMPLE POINTS WERE PART OF A SHALLOW 

GROUNDWATER INVESTIGATION PERFORMED BY TRACER 
RESEARCH CORPORATION UNOER SUPERVISION BY WARzyN 

ENGINEERING INC. (MARCH 25, 1990 THROUGH APRIL2. 1990). 

4. GROUNDWATER WAS COLLECTED BY ORMNG HOLLOW PROBES 
WITH DETACHABLE DRIVE POINTS TO A SPECIAED OEPTH BELOW 

THE WATER TABLE. A GROUNDWATER SAMPLE WAS COLLECiED 
IN A 40 ML VOC VIAL THE HEAOSPACE OF EACH SAMPLE WAS 

ANAl nED FOR BENZENE, ETHYL BENZENE, TOLUENE, XYLENES, 
AND TOTAL PETROLEUM HYDROCARBONS USING A POTABLE 
VARIAN ~300 (FlO) GAS CHROMATOGRAPH. ALL SAMPLE AND 
ANALYTlCAL EQUIPMENT WAS CONTAINED IN A 4-WHEEL DRIVE 
TRACER VAN. 

5. GROUNDWATER SAMPLE POINT LOCATIONS ARE APPROJOMATE. 

6. REPORT OF ANOINGS IS COMPILED IN APPENDIX J . 

FIGURE 2-6 
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~ UPPER AQUIFER PRIVATE 
WELL LOCATION 

• 
(PW01) 

LOWER AQUIFER PRIVATE 
WELL LOCATION 

PRIVATE WELL SAMPLING 
LOCATION 

NOTES 
1. BASE MAP DEVELOPED FROM HIGHLAND & 

ST. JOHN, INDIANA 7.5 MINUTE USGS 
TOPOGRAPHIC QUADRANGLE MAPS DATED 
1968 AND 1962 RESPECTIVELY, 
PHOTOREVISED 198 0 . 

MERB2. PRIVATE WELL DATA WAS OBTAINED FROM 
'THE INilANA DEPARTMENT CF NATURAL 
RESOURCES, DIVISION OF WATER WELL 
LOGS, OR A USEPA SURVEY, OR A WARZYN 
DOOR TO DOOR SURVEY. 

ifi:=t~~~=~-~~=~~~~===~ 3. SUMMARY OF PRIVATE WELLS LOCATED ON 
THIS MAP IS INCLUDED IN TABLE 2-6 . 

4 . . INDIANA DEPARTMENT OF NATURAL 
RESOURCES WELL LOGS ARE INCLUDED IN 
APPENDIX L. 

5. PRIVATE WELL SAMPLING WAS CONDUCfED 
BY WARZYN ENGINEERING INC ON JUNE 
13 & 14, 1990. 
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SCALE IN FEET 

FIGURE 2-7 
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